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Britain’s highest 





office building 


This, the Tower Block of the new ‘Shell Centre’, has 
26 storeys (excluding basement) and is 351 ft. high, 
covering an area 174 ft. by 78 ft. lt is at present the 
highest office building in this country. 


Many unusual structural requirements arose; some 
due to wind-bracing problems, others from the high 
floor loadings and the provision of shafts for fourteen 


lifts and for chimney flues. 


All these and many other requirements were met by 
interesting features in the design of the steelwork, 
including box-section stanchions up to 37 in. by 
20 in. and 70 ft. in length. The interior walls are 
flush, unbroken by columns. 

The structure up to the second floor is of 3-bay 


portal-frame construction and carries the 24-floor 
steelwork above it on specially designed steel bearings. 


iz 
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The building is supported upon special large- 
diameter bored foundations which were 
developed for this project. 
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Architects : 
Messrs. Easton and Robertson, Cusdin, 
Preston and Smith. 


Consulting Civil and Structural Engineers: 

Messrs. Scott and Wilson, Kirkpatrick 

and Partners. 

BRITISH CONSTRUCTIONAL -~- 
STEELWORK ASSOCIATION STRENGTH 
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No other standard motor 
has all these features! 






@ All cast-iron exterior, the 
cowl openings meet the 
requirements of BS.2817 tor 
screen protection of 

rotating parts. 










@ Non-corrodiblie, polyester 
resin, external fan. 










® Drain holes with easily 
detachable plastic plugs. 






@ Provision for fitting earthing 
terminal. 







@ Weatherproof type terminal 
box with 4-screw fixing. 










@® Nameplate with full details 
including bearing sizes and 
grease grades. 








CLASS ‘D’ A. motors 


The new range of ‘ENGLISH ELECTRIC’ totally 
enclosed fan-cooled squirre! cage motors 





DELIVERIES from stock 








are interchangeable with ventilated motors 
to BS.2960 and have Class E' insulation 
for a permissible temperature rise of 6S C. 
For a given horsepower this means: 
SMALLER SIZE; LOWER WEIGHT; LESS COST 
POLICY Although Class 'D’ is such an 
advance over existing types, we intend for 





Are you receiving the monthly 
STOCK LIST? 

If not, write to: 

The ENGLISH ELECTRIC Co. Ltd., 
Industrial Motor Works, Bradford 







customers’ convenience still to produce 
our ‘B’ frame motors to BS.2083 for an 







indefinite period. 












THE NEW 


ENGLISH ELECTRIC 


class ‘D’ range of industrial motors 









THe ENGLISH ELECTRIC Company Limited, ENGLIsH ELectric House, STRAND, LONDON, W.C.2 


WORKS: STAFFORD + PRESTON + RUGBY * BRADFORD + LIVERPOOL + ACCRINGTON 
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Kani SEN i 


non-porous corrosion-resistant 






plate gives complete uniform 
coverage even to the 


most intricatel y 





shaped parts. 
Thickness can be controlled 


to fine limits. Being chemically p 









deposited Kanigen can i 
be applied to vA‘; 
practically all metals 





in commercial use. It can 
also be applied to 


non-conductors 





such as plastics and ceramics 


— 


Approved under DTD 900/4505 and ARB A1/5112/57. Already widely used 
throughout industry including aircraft and nuclear applications. Kanigen 
is the registered trade mark of Albright & Wilson (Mfg) Ltd. 
For full information write to: 


ALBRIGHT & WILSON (MFG) LTD 


Kanigen Department | (E) 
- LONDON 8W1 - TEL: KENSINGTON 42 













1 KNIGHTSBRIDGE GREEN 
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buy one machine to 


SHEAR 
NIBBLE 

FORM 

CUT LOUVRES 
CIRCLES 
RINGS 


The Trumpf Universal Shearing, Nibbling, Flanging and Forming Machines, flange, dish, bead and slot in all 
Model TAS will perform these operations on ONE MACHINE WITH ferrous and non-ferrous sheets 
THE NECESSARY TOOLS, OR ON SEPARATE MACHINES 
TOOLED FOR ONE PARTICULAR JOB... just right for experi- 
mental or batch production. Fast, clean, accurate work, saving much 
time and the extreme cost of heavy presses and tools. 





1S sizes cover a thickness range of up to -36in. with various throat depths. 
plus three NEW COPY-NIBBLERS for production blanking and piercing, 
Trumpf really means versatility. 


Excellent terms: Monthly Account, Hire Purchase, or the FJE Machine Hire Pian 


Full details or technical advice for 


WEdwards ltd 


EDWARDS HOUSE, 359-361 EUSTON ROAD, LONDON, N.W.! 





Telephone: EUSTON 5000 Telex No. 24264 Telegrams: Bescotools London NW! 
LANSDOWNE HOUSE, 41 WATER STREET, BIRMINGHAM, 3 
Telephones: CENtral 7606 /8 Telegrams: Bescotools Birmingham 3 
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Our range of industrial engines are a practical proposition for many types of industrial 
equipment .. . compressors, cranes, pumps, contracting equipment, earth borers, generators, 
railcars, welding plant, works trucks, tractors and conversions. Simple design, modern 
flow-line production methods and common interchangeable parts contribute to 

the low cost of these high efficiency engines. And remember, every engine is fully backed by 
a World-wide Parts and Service Organisation. Take your choice from a wide power 

range . . . Diesel 20 to 86 b.h.p. and Petrol 11 to 87 b.h.p. (12-hr. rating). 

DIESEL ECoNomyY—have you considered the replacement of existing power units in your 
equipment and trucks with the famous 4D Diesel engine? You'll have the unique advantages 
of economy, long-life and low running costs . . . plus the best service in the World! 





Wherever you are,whatever your probierm, 
Please send me technical brochures of your 


*peTROL/pieseL Industrial Engines. The maxi- 

mum 8.H.P. required is at 

n.P.M. Also, Please send details of the follow- 

ing equipment powered by your engines. 
MOTOR COMPANY LIMITED 


ENGLAND 


are at your service 





For further details of our Address 


INDUSTRIAL 
ENGINES Eien Ib 








—s— Tetepnone No 
t and the equipment they power, Gs1°229 
G a) he, | send the coupon to your nearest Ford Dealer * Delete where not applicable 
or direct to 





FORD MOTOR COMPANY LTD PARTS DIVISION (G54) - AVELEY DEPOT : SQUTH OCKENDON - ROMFORD. ESSEX. ENGLAND 
» = Eater No. 32 on reply card 
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ON THE 


STOTHERT & PITT 


HYDRAULIC TILTING 
DRUM CONCRETE MIXER 


The hydraulic 
system Is 


safeguarded : 
Lj 


by the... a >— , 
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ONE OF THE 


AUTOMOTIVE PRODUCTS COMPANY LTD - LEAMINGTON SPA - WARWICKSHIRE aaiacaniaes iaearee as 


CENTRAX 


> pe Mi A N U t A CT U R E R S 0 F ee Tools, Earth Moving and General 
a ‘a ‘ PRECISION GEARING Engineering. 
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.. + produced to your own specification, or designed 
by us to your requirements. Industries served 


include Automotive, Aircraft, Nuclear, Automation, 





ACCURACY 
AND 
QUALITY 
is ON A 
“1\@ PRODUCTION 
BASIS 





This divider gearbox is used 
on a snowplough. It has a 
single input shaft which 
transfers the drive to two 







output shafts through a 
gear train which gives high 
and low ratios with man- 
ual selection. 










Used in 3 versions on “Michigan” 
Tractor Shovels, this box has proved com- 
pletely trouble-free under the most arduous 
conditions. It has 4 forward and 4 reverse 
gears with manual high-low range selection. 


2 or 4-wheel drive. 






For use on an industrial 
gas turbine engine, this epicyclic 
gearbox reduces from 26,000 r.p.m. to 
an output speed of 3,000 r.p.m. in one 
step. There are nine auxiliary drives 
and a starter drive. 


G E N T, FR AX CENTRAX LIMITED, Newton Abbot, Devon. 
Sales Office: 248-250 Tottenham Court Road, London, W.1. LANgham 2364/5 
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Brush type HF 11 High-Voltage Switch-Fuse Units for indoor 
or outdoor service are an economical method of controlling 

and protecting power transformers. Extensive technical 

development of powder-filled fuse-links for use in the 

air-insulated fuse chamber of Brush units has 
resulted in the availability of much higher current rating 
fuse-links enabling these switch-fuse units to be 
used for the control of 1500 kVA 11 kV transformers. 


BRUSH 


BRUSH ELECTRICAL ENGINEERING CO LTD 








LOUGHBOROUGH ENGLAND 


la 


Cc 
SUF A Member of the Hawker Siddeley Group 
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Type HF 11 Switch-Fuse unit, with chamber 
door open, showing 90 ampere 11 kV fuse-links, 


yf 
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The 


SPECIALIST FOUNDRY 


for 
BLACKHEART MALLEABLE IRON 
and 


HEAT & ABRASION RESISTING 
ALLOY CASTINGS 


for 


Automobiles and commercial Vehicles 
Gas, Electricity and Steel Undertakings 
Mining and Quarrying Plant 
Cement, Brick, Pipe and Tile Works 
Heat Treatment Plants 
together with many others 


CASTINGS SUPPLIED AS CAST 
OR FULLY MACHINED 


Manufacturers of ‘PULMAC’ Pulverising Mills 
for Fine Grinding 


FOLLSAIN-WYCLIFFE FOUNDRIES LTD 
Lutterworth, nr. Rugby. Tel: Lutterworth 10. 60 & 152 
Grams: Wycliffe, Lutterworth 
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AUTOMETRIC 


Peta‘ he-iiatic) Van eke): 3 PUMPS | 


3 


lp 


CAST IRON, BRONZE OR STAINLESS STEEL 
CHOICE OF THREE MECHANICAL SEALS 
send for details of this and other types 


AUTOMETRIC PUMPS LTD 


- 
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| * eremmete VALVE? 


Seaaina the use of reducing 

om relatively simple valves for 
yresstires encountered in canteen 
poet: = neirenions, to the exacting 
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, gum tbg high temperature 
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The entire organization of the Midland Bank is available to 
give the fullest co-operation in the Government’s drive for 
further exports. At the Overseas Branch in London the 
FOREIGN TRADE PROMOTION DEPARTMENT 
is equipped to give practical assistance to businessmen making 
new efforts to extend their export trade. 


Some of the services which the Department is happy to 
provide are: 


141 Information on markets and conditions of trading in 
countries Overseas; 

@ Advice on methods of payment, foreign exchange; 
credit insurance, etc.; 

3B Obtaining the names of buyers or agents abroad 
interested in British exports; 


@ Personal visits to manufacturers and traders for 
discussions on export trade problems. 


In addition the Bank has its own team of specialists to assist 
British businessmen on questions arising from the Common 
Market and the European Free Trade Association. 


A further step has been the preparation of a revised edition of 
a booklet called TRADING ABROAD. It deals with many of 
the problems confronting those engaged in foreign trade. 
These services are not confined to customers, and are readily 
available through any of the many branches of the Bank 
throughout England and Wales. 








-xpert aid 


for EXPORT 
trade 


*-* 
*@ 
*-* 





Midland Bank 


Head Office : Poultry, London, E.C.2 
OVERSEAS BRANCH: 122, OLD BROAD STREET, LONDON, E.C.2 


2250 Branches in England and Wales 
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INSTALLATION 

METHOD 1 —" 
EXTERNAL - 
GEAR TEETH. rr 


EXTERNAL SEALS. 
SPIGOT LOCATION. 
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INSTALLATION 
METHOD 2 


No. 1 INVERTED 
BUT WITK 
INTERNAL SEALS. 


SPIGOT LOCATION. 








INSTALLATION 
METHOD 3 


INTERNAL 
GEAR TEETH. 


INTERNAL SEALS. 


LOCATED BY INCREASED __ 
No. OF INSTALLATION SCREWS. 


















INSTALLATION 
METHOD 4 


NO GEAR 
TEETH. 


INTERNAL SEALS. 
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CROSS-ROLL 


“Packaged” SLEWING RING 


SIMPLICITY AND ECONOMY OF INSTALLATION 


The bearing is supplied assembled, pre-loaded and lubri- 
cated, only fitting in position is required. 


NO GENTRE POST REQUIRED 


This leaves a large area on centre line free to accommodate 
controls, power cables and other services. 


RIGID OPERATIONAL STABILITY 


The principle of twin paths and pre-loaded cross rollers 
effectively interlocks crane superstructure and base, elim- 
inating “‘rock”’. 


VIRTUALLY MAINTENANCE FREE 
Except for lubrication approximately twice a week (to 
recharge labyrinth seal) no maintenance required between 
major plant overhauls. 


PRECISION MANUFACTURE 
Compared with other types of slewing ring, the totally 
enclosed, pre-loaded, CROSS-ROLL BEARING with 
precision ground tapered rollers and hardened roller paths 
sets new standards for the erection of heavy structures. 


The Priestman CROSS-ROLL BEARING—evolved, perfected and 
manufactured in Great Britain in collaboration with British Timken. 


HULL ENGLAND 
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DAVY-ASHMORE GROUP 
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From ore unloading, hot metal pouring and section handling to 
shipping the finished product, the Clyde - Booth range covers 
the field of heavy materials handling for the Steel Industry. 









Manufacturers of 


Ore Transporters 
Steelworks Cranes 
Diesel Rail Cranes 
Dockside Cranes etc. 










CLYDERUTT 


CLYDE CRANE & BOOTH LTD. 





















Incorporating : 
Joseph Booth & Bros., Clyde Crane & Engineering Co., 
Union Crane Works, RODLEY, Leeds. MOSSEND, Lanarkshire. 
Tel.: Pudsey 3168 (6 lines). Grams “ Cranes,” Rodley, Telex. Tel.: Holytown 412 (6 lines). Grams. : “ Clyde,” Motherwell, Telex. 
Telex 55159. Telex 77443 
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For the right answer, for the right gas, 
=) > 


and for the best service—ask British Oxyg yases 


Does your type of production call for propane? acetylene? 
or both? British Oxygen Gases will give you an unbiased 
answer. Because British Oxygen supply gases for all pur- 
poses, they can help you from experience to choose the 
most efficient, most economical gas for your particular 


production needs. Only British Oxygen Gases have this 
breadth of experience and only British Oxygen Gases can 
offer you such a complete delivery service of industrial 
gases—in cylinders, or in bulk from their nation-wide tanker 
fleet—and lend you storage tanks as well if you need them. 


BRITISH OXYGEN GASES LIMITED x Deen 


27 ST. JAMES'S PLACE - LONDON - S.W.1 
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....almost everyone 
thought of them first 


The Chinese invented everything from writing to rockets....so they say. They may have pipped 
the ancient Egyptians; they certainly used them hundreds of years B.C.. The Romans knew about 
therm and used them. As usual, the Greeks had a word for them. Even the Monks of the Middle 
Ages who discovered so many things may well lay claim to the invention of gears. But whoever 
thought of them first, lots of people make gears now. OPPERMANS OF NEWBURY FOR EXAMPLE. And 
as in everything else, some people make things better than others. OPPERMANS OF NEWBURY FOR 
EXAMPLE. Oppermans (of Newbury, you will remember) don’t claim to have thought of gears first; 
but they think of little else now. 


OPPERMANS OF NEWBURY 





OPPERMAN GEARS LTO NEWBURY BERKSHIRE Telephone Newbury 1701 Telegrams Oppigears Newbury 
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An 1859 achievement 
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Casting a 75 in. diameter 
Bell for San Francisco 


in 1859. 


and still 
leading in 1960 


With a background of 100 years in steel foundry 

practice, English Steel Castings Corporation Ltd., 

produces a wider variety of steel castings than any 

other steel foundry in the world (from a few pounds 

to 185 tons individual weight) and operates the 
most comprehensive plant in Europe. 





Pouring 142 ton Steel Casting 
using three ladles simultaneously 
in 1959. 


ENGLISH STEEL CASTINGS CORPORATION LTD 


River Don Works, Sheffield 


A WHOLLY-OWNED SUBSIDIARY OF ENGLISH STEEL CORPORATION LTD 
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Midac Dust & Fume Control 
Plant can provide the answer 
to all industrial dust collection 


problems. 


<q One of the Midac range of Self 
Induced Spray Wet Dust Arrest- 
ers. Manufactured with capacities 
from 250 c.f.m. to 60,000 c.f.m. 


Our Engineers are readily avail- 
able for consultation, or send for 
leaflet No. E.M.101. 


MIDLAND HEATING & VENTILATION Co. Ltd. 
BIRMINGHAM, 


GLASGOW Phone: 


Phone: ViCtoria 3781/5 
POSsil 8572 


STOCKPORT Phone: WOOdley 361! 
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CARBON CHROME ALLOY STi2;° 





GROUND 
FLAT STOCK 


Guaranteed 
to+0-001 in 
thickness 











indispensable in the manufacture of jigs, 

templates, gauges, press tools, etc., oil 

hardening, non-distorting steel in standard 18in. 
lengths. Each piece separately packed with full 
heat treatment instructions. Standard 18in. lengths 
also non-standard sizes 12in., 24in. and 36in, lengths. 
Widths from 3/16in., to 12in., thicknesses from 
1/32in. to 2in. 

We hold large stocks of non-standard sizes and 
Round Stock in. to 2}in. dia. 


30,000 LENGTHS ALWAYS 
IN STOCK 


Write for specifications and prices 


MAIN STOCKHOLDERS & DISTRIBUTORS 


T. NORTON & CO. LTD 


CARVER STREET BIRMINGHAM 1 
Telephone: Central 4325 (5 lines) 
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STEEL FRAMED BUILDINGS 


Engineering Workshops, Foundries, Mill Buildings, Harbour Sheds, 


Go-Downs, Mine Buildings, Tea Factories, 


Mills, Jute Mills, Cotton Mills, Rubber 
Etc., Etc. 
SPECIALITIES: 


Sugar Factories, Rice 
Factories, 


Bungalows, 


Pit Headgear, Pumping Stations, Power Stations 


Bridgework, Built Columns, and Riveted Work of all descriptions 


BROWNLIE X MURRAY, LTD. 


POSSIL IRONWORKS, POSSIL PARK, GLASGOW 


LONDON: 32 QUEEN VICTORIA ST., E.C.4. 


Telegrams: — GLASGOW 


EQUENCE, LONDON 


in any 





This is a portable pullin 
and pushing too! wit 
enormous power out of 
all proportion to its compact size 
It can be put to work on a wide 
variety of ordinary maintenance 
jobs. it will be invaluable for 
awkward jobs, working in a con- 
fined space or where extra power 
is required to shift stubborn gear 
wheels, pulleys or machinery 
Always it will save labour and 
valuable man-hours. Models up to 
100 tons capacity. 


ry ola 


PORTABLE HYDRAULIC 


POWER TOOL 
Range of 
3 to 100 tons capacity 
PULLING PRESSING 


Removal of pulleys, | For all these jobs it 
gears, bushes, etc.,| is only a macter of 
can be undertaken | minutes to secure 
quickly and econo-| the required “* set- 
mically. up.”’ 


PUSHING 
For «sembly or | SENDING 


wherever power it |Accachments for 
required for moving | bending tubing to 


machinery, the!BS./ up to 2° 
“LOADSTAR” is | diameter. 

invaluable. 

LIFTING 


Always a 
busy tool 


works... 
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Demonstrates the 
versatilic of the 
LOADSTAR” 
which can work in 
very restricted 
spaces. 








BOW STREET 


HYDRAULIC KIT 


in addition to the 
Heavy Ovuty Kice 
dealt ~ with above 


there 
Kits from €9 10s. 64. 


Send for Brochure (D2) and arrange for 
demonstration at your works. 


J. W. PIGKAVANT 4 co. L1D. 


BIRMINGHAM 1 
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PNEUTOMATION 


for accurate control 


ey, 
; . 4m 
No matter how complicated the sequence of industrial processes, fan 4 









, 

’ a 
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Lang Pneumatic Control equipment eliminates human error, ¥ : (% TF 
and operates continuously to predetermined standards of accuracy. ‘ee 
Every item of Lang Pneumatic Control equipment has been proved 
over and over again in tests and in actual use. Design, 
workmanship, and choice of materials ensure long service, 
freedom from trouble . .. and consistent accuracy. 


PNEUTOMATION CANNOT FORGET .. . PNEUTOMATION ENERGY UNDER CONTROI 


Mr. Squinch says: 
Don’t monkey around with production problems: consult Lang Pneumatic. 


write to: 


Lang Pneumatic Ltd 


(ASSOCIATED WITH DESOUTTER BROTHERS [HOLDINGS] LTD) 


OWEN ROAD WOLVERHAMPTON 
Tel: Wolverhampton 2522! /2/3/4 Telex No, 33193 





64 
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INDUSTRIAL « TRACTION GEARS 





MOTORIZED WORM 
REDUCTION GEAR 
UNITS 


The flange mounted motor on the 
robustly designed gear case, to- 
gether with the Bostock & Bramley 
High Efficiency Worm Gear, offer the 
Engineer an ideal unit for fitting ina 
restricted space. 


Standard and non standard ratios 
available from 5:1 to 50: 1. 









3”, 4", 5”, 6” and 8” Worm Gear 
Centres. 







Illustrated: 
3” WORM GEAR RATIO 25:1 fitted with a 14 H.P. Motor. 


BOSToGcE &@ BRAMLEY LTD. 


SPECIALISTS IN POWER TRANSMISSION 


ODONTIC WORKS PHONE : STALYBRIDGE 3232-3 STALYBRIDGE 
Enter No. 162 on reply card 
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Take a sales curve and relate it to the shape 
of your new product. Perhaps dies come into it. Dies that are precise 
though large. Dies with a fine finish. Dies soundly constructed for dependability 
under the stresses of modern mass production press work. Vickers 
design them, make them, prove them, give satisfaction with them. 


Dies by Su as2rze 


an vr eee Seee eee Vickers-Armstrongs (Engineers) Limited 
Talk over your requirements with 


Vickers at the planning stage DIE DEPARTMENT ELSWICK WORKS NEWCASTLE UPON TYNE 4 PHONE NEWCASTLE 3310f 


TGA EN4048 


Eater No. 171 on reply card 
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Bearing Bracket in Malleable 





Sept. 23,1960 THE ENGINEER 


’ 


“* As clean as a Gloucester Casting” means 
that Gloucester malleable iron castings are 
of high definition, true to pattern, cleaner and 
smoother because of better sand practice 
and better fettling. 

Mould and core sands and their bunding 
additives are under constant laboratory 
supervision, even the very sand grains are sized and num- 
bered, and consistency and distribution of sand are strictly 
controlled by a continuous mechanical unit. The high 
refractory characteristics prevent sand “ burn-on” at re- 
entrant angles, thus greatly increasing the life of cutting tools 
during the machining process. The new elevator-type electric 
furnace anneals in 48 hours — instead of the usual 7 days. 
It also allows greater control of the component during 
annealing, resulting in uniformity of metal, greater strength, 
and resistance to impact. 


A typical Gloucester Malleable specification. 








Gloucester Gloucester Lamellar 
Blackheart Malleable Pearlitic Malleable 
Elongation ‘<a 18% Elongation os s% 
Yield Point 12 tons Yield Point .. 24tons 





Tron. Weight 34 lbs. 


Tensile Strength 25 tons psi 











Tensile Strength 35 tons psi 





Brake shoe for small 
vehicle ° Malle able 
Iron 





- GooD casTincs 











oO 


Gloucester Foundry Lid. Emlyn Works, Gloucester * Telephone: Gloucester 23041 * Telegrams: ‘ Pulleys’ Gloucester 





we: 






* A subsidiary of the Gloucester Railway Carnage & Wagon Co. Ltd. 


Enter No, 181 on reply card 





In every way awinnerfrom Hattersley 


A valve combining streamlined flow with positive shut off. 


For HIGH PRESSURE HOT WATER HEATING up to 250 p.s.i. 


Notable features of design. 

1. Cast gun metal body and cover for strength and corrosion resistance. 

2. Heavy construction with strengthening ribs scientifically designed to distribute 
stresses away from the shut-off zone. 

*Y’ design ensures minimum flow resistance. 

4. Renewable disk and seat are made from different nickel alloys for long 
trouble-free life. 

5. Aluminium Bronze spindle with provision for repacking gland 
under pressure if necessary. 

6. Extra wide and deep gland chamber packed with special braided and graphited 
asbestos block rings. 
New Design Handwheel for comfortable and effective operation. 
Available with Double Regulating Device for proportionate control of flow 
at all settings. 

9. Fig 1200 also suitable as a general purpose 
steam stop valve. 
There are 3 models of this valve in sizes from } in. to 2 in. 
1. Fig 1200 GM ‘Y’ Type Stop Valve. 2. Fig race GM ‘Y’ Type 
Regulating Valve. 3. Fig 1200 DRGM‘Y’ Type Double Regulating Valve. 


w 


Please write for the brochure in which they are described and illustrated. 


HATTERSLEY 





HATTERSLEY (ORMSKIRK) LIMITED ORMSKIRK 


the name for good valves 


and at HALIFAX and LONDON 





LANCASHIRE 
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An end TWO OR THREE SPEED 
to low-capacity 


OIL-OPERATED 
conveying 


REVERSE-REDUCTION GEARS 
problems 











For single or multiple 
engine installations. 




















MODERN WHEEL DRIVE LTD. 


Associated with 


OIL-OPERATED GEARS & TRANSMISSIONS LTD. 








- . —————_—— 4n,—_ /- —- --——_—- —_-.- > 
z 2 Technical Office : LINDO LODGE, CHESHAM, BUCKS 

The Simon Squeegee Solids Pump handles Phone: CHESHAM 8406/8 Works: SLOUGH, BUCKS Telegrams: OILOPRATED, CHESHAM 

almost all types of powdery materials. Enter No. 192 on reply card 








Quantities up to 8000 Ib. an hour are moved 
economically. 


SPRING DOWEL PINS 


No damage whatsoever occurs if the pump 
runs dry. 


Very little conveying air is required, thus 
eliminating costly dust-collection apparatus. 


BOO 2 


Just drill 
and pin 


These are only four of the many advantages of the out- 
standing new Squeegee Pump, a solids pump that has the 
answers to all short-transfer conveying problems. 

It cannot burn out if the feed fluctuates or stops, it is 
neat and easy to install, it does not become clogged by 
clinging materials. On the Squeegee Pump a rotor with 
four equidistant rollers squeezes the materials progressively 
through a flexible tube, compressing and releasing the tube 
in turn, thrusting the material through in a continuous 
stream. Distances up to 200 feet are usual. 

The Squeegee Pump is entirely new and has money-saving 
applications in a host of industries. 


Send for details today. 


lt! | OA ry | 
hy i 


0 vi U lhl 


HENRY SIMON LIMITED ~- CHEADLE HEATH ~- STOCKPORT 
Telephone : Gatley 3621 ~- Telex : 66-287 


Simple 
to use 


CSCSCECECECESS 
© 0.0.0 0 0.0 


CaCiee SC SCSCSCSCSCSCSCECSCECECECE 


e— 


eee 


Cut down 


costs Constantly 


secure 


_- 
a 


No 
r famering 


Spring Tension Dowel Pins 
ensure speed and economy in 
production. Keen prices 





= 



















INDUSTRIAL 


Phone: Maryland 4355 


alls LONDON PRESSED HINGE CO.LTD. 


LION WORKS, PLAISTOW ROAD, E.15 
Manufacturers for over 20 years (Est. 1870) 
Enter No. 191 on reply card Enter No. 193 on reply card 
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the answer to your 
transmission problems 


Over 90,000 Twilflex Couplings in service 
throughout the world give 
constant proof of this statement. 















The illustration shows 21° 
Flexilink Couplings in 
cardan shaft form — each 
coupling incorporating 
self aligning supporting 
bearings. Twilflex units 

of this type, transmitting up 
to 630 h.p. at 500 r.p.m. 
were used extensively for 
Ruston diesel engine 
pumping sets on the vast 
Trans-lranian Pipeline 
project. 

(Photograph reproduced by 
courtesy of Ruston & Hornsby 
Ltd.) 


HENEAGE STREET, 
LONDON E.I INDUSTRIAL DISC BRAKES (utilising Dunlop calliper units) 


BisHworPsaarnitt ee | 


Enter No. 201 on reply card | TwiFLeEX| 
If you have a transmission problem consult us... ] WIFL i> ¢ COUPLINGS LIMITED 


(One of the Sheepbridge Engineering Group) 


THE GREEN, TWICKENHAM, MIDDLESEX 
Telephone : POPesgrove 2206/9 
Telegrams : Twiflex: Twickenham 

Enter No. 202 on reply card 
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IT being a quality fabrication in 
mild or stainless steel, or light alloys 


SPENCER & SONS 


ry _ 
MARKE ale 





We shall be pleased to have your enquiries, GREAT BOWDEN ROAD MARKET HARBOROUGH TEL 2651/9 
Enter No. 203 on reply card 
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silent 
firefighter 


This fire ventilator saved a plant worth £3,500,000 


/t could well save yours 


As any fire chief will tell you, fire in an unventilated area 
quickly produces choking, superheated smoke and fumes 
—conditions which keep firefighters out of the building 
and make effective firefighting virtually impossible. Per- 
foration of the roof is the only remedy, but this is a hazar- 
dous operation which often endangers the life of the fire- 
man. 

The Colt Dual Purpose Ventilator has a special device 


that's acutely sensitive to heat. It opens automatically at a 


pre-determined temperature, releasing smoke, heat and 
fumes, keeping the fire localised. Firemen can enter the 
building, find the seat. of the fire and extinguish it—with 
minimum damage to plant and equipment. 

Colt dual-purpose ventilators have the added advantage 
that under manual control they can be used for normal 
plant ventilation and provide excellent day-to-day work- 
ing conditions. 

Widespread adoption by industry is proof of managerial 


faith in the silent firefighter. 


Dual-Purpose Ventilators 


Automatic Fire protection—day-to-day controlled ventilation 


For information write to Dept. 89: COLT VENTILATION LIMITED, SURBITON, SURREY. ELMBRIDGE 0161 


VISIT OUR STAND D.46 AT THE FACTORY EQUIPMENT EXHIBITION 
Enter No. 211 on reply card 
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Diesel 
Engines 
Main Propelling 


Diesel Engines 
in powers up to 


1,200 H.P. 


THE NEWBURY 
DIESEL CO. LTD. 
NEWBURY, BERKS 


Enter No. 221 on reply card { 





STUDS 


eee nine pit ae ne 
Precision made for all applications- 
range covers all sizes. finishes and 


) requirements, 
d hy Altrincham Street, 
. Manchester, 1. 
Tel. ARDwick 1765 
LONDON: W. Kelway-Bamber 
Room 7, 70 Victoria St., S.W nM phone y heat ones 
N. E. COAST: Fasteners Led., 
2 Hall St., Barnard Castic, Co. Durham. 
phone: Barnard Castle 3143 








d mSM49 
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ELEVANJA — | 
BRAKES 


| 
wih PIVOTED SHOES | 


for easy adjustment & even wear 

* Thrustor operated | 
* Solenoid operated A.C. & D.C. | 
* Hydraulically operated 


Dustproof, flameproof, weatherproof | 


| 
| ELLISTON, EVANS & JACKSON LTD 
| LONDON & BRIDGWATER 








etc, 
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These new 
PRESS EQUIPMENT 


COIL REELS 


bring you more accurate strip control 


This new range of medium and heavy 
British designed and made coil reels, for 
decoiling and rewinding, includes free 


running and motorised models for coils 
up to 36” wide and 5,000 Ibs. weight 
Self -centring mandrels accommodate 
wide range of core diameters 
Non-motorised machines have a detector 
arm controlling a pneumatic disc brake 
to prevent over-run Powered models 
have automatic steplessly variable speed 
control 

Additional features include track mount- 


ing, hydraulic rise and fall of mandrel, 
and coil loading car equipment Send 


now for full details 








| Weve oR bam 








PRESS EQUIPMENT LTD. 


Hunters Vale, Birmingham, 19 


Tel: Northern 4823 
Enter No. 224 on reply card 
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JOHN 
SHAW 


THI 





ENGINEER 


Makers 
of fine 


presses 


Hydraulic presses for all mianner of industry, with a 
reputation that is second to none, come from JOHN 
SHAW. A reputation that is built on advanced design, 
craftsmanship in manufacture and a care for individual 
detail that ‘ tailors ’ each press to its user’s requirements. 


Such a press is the 3,500 ton heavy duty forging press of 
the moving cylinder type shown, on site, below. Double 
guiding is incorporated to ensure accuracy of forging in 
a press which, incidentally, has a dead weight of 350 tons. 


For whatever purpose you need a hydraulic press you 


will do well to consult JOHN SHAW. 





SHAW & SONS 


SALFORD 


(SALFORD) 


LTD 
LANCASHIRE 





3812 
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Pipe size increased 
to accommodate ————> 
Thermostat 
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Keeping cool under pressure 


In company with tyre-pumping velocipedists, compressor 
manufacturers are familiar with how air gets hotter the more 
you compress it. Most familiar, indeed. For they are dealing 
with compressed air in far greater quantities and at the sort of 
pressures where the temperature rise is considerable (to 435 °F. 
at 80 psi, for instance). 

So they need to prevent their machines from overheating in 
service: and one of the more common means is the cooling 
water jacket. 

Which is where we come in. However compressor cooling 


water is circulated, there are powerful arguments for controlling 
its temperature automatically. 


The right choice of thermostatic control will ensure optimum 
water temperature in the jacket, preventing overheating and 
excessive wear. In two-stage compressors the twin evils of 
erosion and corrosion of second stage pistons and cylinders which 


arise from condensation on the cylinder walls.can be eliminated. 
The uncontrolled use of mains water on open systems can 


additionally produce quite fantastic bills, and in times of 


drought can verge on treason. 


And so Spirax-Sarco have the answer? They have. The 
reverse-acting thermostatic ‘S’ valve on the cooling jacket 
outlet does all that is necessary for open systems. A choice 
from Sarco diversion valves will look after closed systems. 


* * * 


It’s been said that if you meed a Sarco cooling control, then 
you're already paying for it. Engineers who suspect this 
might be true are welcome to details of a cooling control which 
offers higher efficiency and substantial water saving. 

Engineers who further suspect that we must know quite a bit 


about compressed air, in all its aspects, are most welcome to 
prove it (to their own profit) from our Information Sheet No 17. 





SPIRAX 








Tone 





Please post details of Sarco cooling controls for compressors, and perhaps a copy or two of the free Information Sheet “Compressed Air’’. 


NAME 


ADDRESS 


EG 960 


SPIRAX-SARCO LTD. CHELTENHAM PHONES173 GRAMS SPIRAX TELEX CHELTENHAM LONDON: 41 CURZON STREET, W.1 GROSVENOR 1671 
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1,000 gall. kettle in ¢” 


copper. 
Lynx Quasi-arc welded. 


12,000 gallon water 
seporotor 


STAINLESS STEEL, MILD STEEL, ALUMINIUM 
FABRICATIONS COMPLETE WITH 
VALVEWORK AND PIPEWORK 


METALLIC ARC WELDING 
ARGONAUT AND ARGON-ARC WELDING 
STRESS-RELIEVING AND TESTING FACILITIES 


CLARK 








GEORGE CLARK & SONS (HULL) LIMITED 
HAWTHORN AVENUE, HULL 
Telephone 37654 Telegrams ‘Clark Hull’ 







A MEMBER OF THE NEWMAN HENDER GROUP 
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Stainless steel 
vessel with mild 
steel jacket 








WELDED FABRICATIONS 
ORDINARY OR EXTRAORDINARY 


CLARKS CAN COPE 


Clark’s modern methods, efficient equipment, 
unique facilities and practical approach all 
operate to your advantage.... 


Clarks offer you a unique combination of the most advanced 
equipment and methods with a century-old reputation for 
high craftsman standards on every type of fabrication work. 


Stainless steel, mild steel, aluminium, copper, or aluminium- 
bronze ... Clarks of Hull will not only give you the practical 
solution to your problem—they’ll deliver a first-class job on time ! 


Send that enquiry first to Clarks of Hull. 







BCA 
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or At the 
Bigg 2Utomatic screens) py ciness EFFICIENCY EXHIBITION 


FOR CONDENSER COOLING 
WATER-POWER STATIONS 
WATERWORKS - FACTORIES 
PAPERMILLS & TANNERIES 






On view for the first time the 


OUTSTANDING 


NEW 
=i ep - les o-U wb io. 


‘ntntnieaietamenieteeieneemeeten 


PUMPS FOR AIR_ 
| WATER & VACUUM | 


i 


UL -4 — — —— — - - - 








F. W. BRACKETT & CO. LTD. 
es heote Seabee ant HIGH SPEED PHOTOCOPIER 


P970 





| The new surface application method of processing 
developed by British Scientists ensures perfect black on 
white copies in a few seconds, ready for use 


Clean to use 


—— AND 


Copies anything up to 16° « 13° 


LABORA T OR Y if you ore unable to visit the Business Efficiency Exhibition write now for 
@ demonstration in yout own office 


ANALYSIS 
The analysis of COAL is our first consider- THE SOLICITORS’ LAW STATIONERY SOCIETY, LIMITED 


No Negatives 
Only 3d. for a quarto copy 


+ + + 

















aston, " in many ys » oe on Oyez House, Breams Buildings, Fetter Lane, London, E.C.4 
of expense. ys : 
ef MINGRALS, ORES, OlLs, TELEPHONE: CHANCERY 6855 
“<<< METALS, ALLOYS, WATER, etc, Note it STAND 15! 
ote it now: 


We nvilé @ 


WEST HAM TESTING LABORATORY... seis oo 


BAYTHORNE H< GORDON STREET, PLAISTOW, LONDON, €E.13 
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. a relatively new concept in many industries, 
where dirty or dusty working conditions were 


for long accepted as inevitable because of the 
C dirtiness or dustiness of the materials which 

have to be handled. 

A concept made possible by the development 


and extension of handling techniques, 
particularly in pneumatic handling, to which 
Simon Handling Engineers Ltd, have 


a 
contributed so much. Techniques which allow 
clean handling of grain, coal, chemical powders 
and other materials, resulting in reduced costs 
as well as better working conditions. 


CLEAN HANDLING of carbon 

blacks at the India Tyre and 

Rubber Company's factory at inchinnan, 
Scotiand. From a bulk intake point 

the blacks are conveyed to storage 
hoppers and thence through a weigher 
hopper direct to the Banbury mixers 
by a mechanical handling system 
operated from control panels. 


CLEAN HANDLING of grain, 

coal, alumina, phosphates and 

other granular materials discharged 
pneumatically from ships’ holds. 
When suction nozzles like these are at 
work there is no sign of the 
disagreeable and sometimes 

injurious dust raised by mechanical 
unloading plant. 





FOR CLEAN HANDLING, ACCURATE HANDLING AND FAST HANDLING SEE 


Simon Handling Engineers Ltd 





STOCKPORT, ENGLAND. Telephone: GATley 3621. Telex: 66-287. Telegrams: S.H.E.L. Telex Stockport. 
Enter No. 254 on reply card 





















HIGH PRESSURE 
STEAM IN GHEGK 


For severe working conditions such as 
those imposed by steam at high pressure 
and high temperature there are no valves 
to compare, for efficiency and dependa- 
bility, with Crane Steel Valves. The range 
is wide. There are Gate Valves up to 24 
inches, Globe Valves up to 6 inches and 
Check Valves up to 12 inches. Generally 
speaking these valves are made of cast 
carbon steel, but for special and more 
severe services other alloy steels can be 
supplied together with appropriate trim 
metals. There are also small Gate, Globe 
and Check valves of forged steel 600 pound | 
A.S.A. series in sizes ¢ to 2 inches. Crane§ 
Valves are available with screwed, butt- 
welding or flanged ends. (The flanges are 
to British Standard tables F,H,J,KandR 
and to American Standards). 


there are no valves like 
steel valves 










Write for leaflet on Crane Steel Valves to: Dept 16 Crane Ltd., 
15-16 Red Lion Court, Fleet Street, London, E.C.4. Works: Ipswich. 



















by CRANE 


Branches: Birmingham, Brentford, Bristo!, Glasgow, Leeds, London, Manchester, 
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between raw materials and finished products fit 


CONVEYOR 
BELTING 


Conveying YOUR product may pose a problem, a problem of belting life and 
of belting efficiency ...let BTR solve it. Among the many industries 
that BTR Belting has long served well are . . . 


ELECTRICITY — C.E.G.B. ENGINEERING — Stewart & Lloyds Ltd. 
IRON & STEEL — The Steel Company of Wales. SAND & GRAVEL — W. }. Lavender Ltd. 
CHEMICALS — J.C.J. Ltd. PRINTING — Waterlow & Sons Ltd. 
FooD — 7. Sainsbury Ltd. Gas — North Thames Gas Board 
PAPER — Bowater Paper Corporation Lid. FOUNDRIES — Thomas Allen Ltd. 


BIR BTR Industries Lid 


ENGINEERS IN . 
British Thermoplastics & Rubber Manufacturers 


RUBBER AND 
THERMOPLASTICS Herga House, Vincent Square, London S.W.! 
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company 
we 























keep. ss We've always been proud of the company we keep. That is why 
we are pleased to announce the partnership between Mechans Limited 
and Union Tank Car Company. This enables us to offer exclusive 
patented features on conservation equipment through Union Tank 
Car Company’s division—Graver Tank & Mfg. Co., East Chicago, 
Indiana, U.S.A. 

As a result of this affiliation we become a part of a world-wide 
network of associated companies. Merging our resources, craftsman- 
ship and experience, especially in plate fabricating and erecting for the 
petroleum and chemical industries, we can give outstanding service 
anywhere in the free world. 

The many Graver tanks... Graver Expansion Roof Tanks, 
Graver Floating Roof Tanks, Graver Pressure Storage Tanks or other 
specially engineered vessels .. . offer many benefits to industry. 

When your plans call for expansion or the building of new facil- 
ities ...no matter where... call on us. 


MECH 


HEAD OFFICE AND WORKS: GLASGOW W. 4 
LONDON OFFICE; 129. KINGSWAY, LONDON, W.C. 2 





IMITED 
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The OWNER says — 


Using Arcon steel structures avoids so much of the 

time lag in building programmes. High efficiency, assembly 
line techniques with rapid erection ensure occupation 

with the minimum of delay. 


The ARCHITECT says — 

With their convenient grid systems and big range of stan- 
dardized components, Arcon structures simplify planning — 
yet give me full scope for functional and aesthetic design. 


The BUILDER says — 

Prompt delivery of components, and speedy, trouble- 
free erection methods — no wonder 

I get an Arcon job done in record time ! 


BENEFIT FROM ARCON 
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TAYLOR WOODROW (ARCON) LIMITED 
41 WELBECK STREET - W.1 - TEL: HUN 6666 


MED 


The sponsor companies forming the Arcon Group are: IMPERIAL CHEMICAL INDUSTRIES LIMITED - STEWARTS AND LLOYDS LIMITED 
UNITED STEEL COMPANIES LIMITED + THE CRITTALL MANUFACTURING CO. LIMITED - TAYLOR WOODROW (ARCON) LIMITED 
Enter No. 281 on reply card 
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CARPET 
MOUNTINGS 
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Fullway vatves 


MEET EVERY REQU/REMENT 


@ Full Flow, no restriction. 


@ Available fora big variety of liquids 
or gases at high or low pressure. 


@ Negligible maintenance. 
@® No metallic contacts. 
@® No lubrication required. 


@-Made in stainless steel and 
other materials for a wide 
range of applications. 


| 





HYDRAULICS & PNEUMATICS LIMITED 
WULFRUNA WORKS, VILLIERS STREET, WOLVERHAMPTON 
Telephone: Wolverhampton 24456. 
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SPIROLOX 


THE RETAINING RING 
THAT REALLY LOCKS 


Spirolox retaining rings are made from two or more 
concentric turns of high grade flat spring steel. Spirolox 
have great strength, they can be assembled without the use 
of special tools, and do not tangle in storage. 

Spirolox rings come in a large variety of sizes to suit every 
application. And Spirolox rings really lock. 


Write now for full details and samples to Dept. E9 
WELLWORTHY LTD - LYMINGTON - HANTS 


WELLWO 








c 
‘THE CHOICE OF THE EXPERT’ 
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in steam 
-from 
(Centre) Renewable stainless steel seat and valve, 300 p.s.i. Up to 600°F. 
The most reliable valve of its class ever produced. es ers 


(Right) With metal seat. Produced to B.S. 2060. 




























No. 1071 No. 1028B No. 1031 
G.M. Gate Valve Globe Steam Valve G.M. Globe Valve 





(Left) To B.S. 1952. With flanged ends 


UP TO ‘BS’ AND BEYOND! 










High quality—in workmanship, materials, valve design. . . 
This is a characteristic of al] Peglers steam valves. Whilst most 
are produced to B.S. standards, some stock valves, such as the 
highly-advanced 1028B steam stop valve, actually go beyond 


B.S. requirements! 










NEW 
Advanced Features: 


Pegiers improved non-heating handwheel 


This ‘ever-cool’ wheel is now fitted as standard on 







all Peglers steam valves. Pleasant to grip. Red enamel 





finish. 


Coded for rapid identification 


Colour-coded identity discs are fitted at the centre of 












handwheels, indicating valve pressure and tempera- 






ture ratings, and B.S. number. 





ENGINEERS! 


c 





Send now for your 


new 1960 Cata a 


When writing please state name of your Company and position you occupy 


Peglers range includes: Copper Alloy Globe, Check and Gate Valves, 
as well as Radiator Valves and Unions —all to B.S. requirements. 


g egl é rs PEGLERS LIMITED, (Dept £) BELMONT WORKS, DONCASTER 


London Office and Warehouse: PRESTEX HOUSE, MARSHALSEA ROAD, SE1 
Also at 28 Thorp Street, Birmingham, 5 





TGA, srree 
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Vehicle manufacturers now reduce 


WEIGHT AND COSTS Pe 














| 
' 





with 
LARGER PRESSURE DIE CASTINGS 


Our new range of Pressure Die Casting machines up to 1,200 tons can produce precision castings in quantity up 
to a maximum area of 265 sq. ins. with weights of 110 lb. in zine or 44 Ib. in aluminium alloy. The reduced 


machining costs and better weight ratios are readily appreciated by vehicle manufacturers ... would they not 


West Yorkshire 4 Foundries Ltd 


London Office 
SAYNER LANE, LEEDS 10 HANOVER HOUSE, HANOVER SQ. W,| 
Phone : Leeds 29466 


Phone : MAYfair 8561 


interest you also? 





CAST WELL AND TRUE 


Enter No. 321 on reply cara 
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BETTER-THAN-EVER THERMAL 
AND MECHANICAL RATINGS ! 


LESS COST AND SIZE 
PER HORSE POWER | 


NOW FAN COOLING ON 
SMALL ADAPTABLE’ UNITS 


See the ZY 


RADICON Worm Reducers 


and get all the performance figures at a special EXHIBITION 





at the Old Swan, Harrogate, from 3rd to 7th October inclusive, from 10.0 a.m. 
Buffet : Film Show 
YEARS 
1860-1960 
THE DAVID BROWN CORPORATION (SALES) LIMITED 


RADICON DIVISION ¢ PARK WORKS : HUDDERSFIELD * TELEPHONE: 3500 
oOa/ e428 


Enter No. 331 on repiy card 
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CROMPTON HOUSE, ALDWYCH, LONDON, W.C.2 
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AND MAKING SWITCHGEAR 


You, as an engineer, know that there 
can be no sharp dividing line between 
designing and building. A good design 
incorporates experience gained in 
making, testing and installing similar 
equipment in the past. And, of course, 
it is also shaped by the experience of 
all sorts of people using the earlier 
designs under a variety of conditions 
that could not be simulated in any test 
laboratory. 

To a long-established company such 
as Crompton Parkinson this process 
of feedback of information to the de- 
signer is fundamental. It is the guiding 
factor in those details that defy speci- 
fication but which, in aggregate, have 
so profound an effect on reliability and 
performance. 
Forexample, the comprehensive ranges 
of Crompton Parkinson oil and air- 
break switchgear have been built up as 
the direct result of 60 years’ experience 
in this field, backed by extensive de- 
velopment work in up-to-date research 
laboratories and an ASTA-approved 
testing station. 

Testing of all types of switchgear is 
carried out under conditions far more 
severe than any likely to be encoun- 
tered in service and during production, 
the performance of every unitis checked 
at all stages, up to complete assembly. 
This ensures the high standard of 
reliability and thermal and mechanical 
safety that is demanded of a ‘baianced’ 
switchgear design. 


(rompton Parkinson 


Makers of Electric Motors of all kinds, A.C. and 
D.C. Generators, Switchgear, B.E.T. Trans- 
formers, Cables, Instruments, Lamps, Lighting 
Equipment, Batteries, Stud Welding Equip- 
ment, Traction Equipment, Ceiling Fans. 


Enter No. 341 on reply card 
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cor Oo Hf = 
OF | OF NORTHERN IRELAND | IRELAND 


A.C. & D.C. 


MOTORS 
AND 


GENERATORS 




















MANUFACTURERS OF 
A.C. MOTORS j;-350 B.H.P. 
D.C. MOTORS 4j;-200 B.H.P. 
ALTERNATORS j{- 125 K.V.A. 
MOTOR GENERATOR SETS 
GENERATORS j;-150 K.W. 

INVERTED ROTARY CONVERTERS 

MARINE MOTORS, ETC. 








Tested and recommended by the 
Ministry of Supply (MTV Branch) 
Reference No. V.G.6/300/FIR 
for export to tropical countries 


OSOTITE—the modern scientific sealing which has been proved by rigorous tests 
to be the perfect jointing for smooth surface and screw unions. OSOTITE is a 
simply applied liquid compound, impervious to heat, petrol, oil, grease, water 
and steam which ensure in a few minutes a HIGH PRESSURE GAS, AIR or 
WATER-TIGHT JOINT. Write for full details and prices. 


OSOTITE 


A SLICK PRODUCT 











WADDON CROYDON 


SLICK BRANDS LIMITED 





Enter No. 352 on reply card | 









British Standard 
Totally Enclosed 
Motor 










1UGH J. SCOTT” 
€ COvwetrasnLTD 


your WORKS, BELFAST 
N. IRELAND 
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WATER — GALLONS 
OF IT WHEREVER 
AND WHENEVER 
YOU WANT IT 


The most efficient way to raise 
waier is with a submersible 
pump—and the best submersible 
pump is a Beresford. Rustproof, 
self-lubricating, silent and utterly 
reliable, you can instal! a Beresford 
pump and forget it, like thousands 
of people before you. And there's 
a Beresford submersible pump to 
suit every med from 150 to 

100,000 g.p.h May we send 
you a copy of leaflet PG310? 


BERESFORD 


submersible pumps 
JAMES BERESFORD & SOW LTD., 


Ace Works, Kitts Green, 
Birmingham 33. STEtchford 308! 


The Cornercroft Group o { Companie: 


Enter No. 353 on reply card 


























LSDOMMNYETN AR EAA 


| BY TEST- THE ‘BEST! 
‘PALNUT?’ 


(REGD. TRADE MARK) 


- SAFETY LOCK WASHERS 


EFFICIENCY COMBINED WITH ECONOMY 


By courtesy of Messrs. Metropolitan-Vickers we show below ‘ Palnut 
the core and windings of a 750K VA transformer of their manufacture. 


A 


ee 





*Palnuts’ are now in use in all Branches of the Engineering field 
including: TRANSFORMERS - RAIL TANK CARS - MOTOR 
DIESEL ENGINES - RAILWAY 
LIFTS - AERO ENGINES 


CARS - T.V. MASTS - 
TRACK SIGNALS - CRANES - 


= ETC., ETC. 
>. Available in all sizes and threads from 6 BA to 3” BSF. 
threads to customers’ requirements. 


Special 


for further details and 


apply 
THE PALNUT COMPANY LIMITED 
(EST. 1919) 


PALNUT WORKS, 3 ARTHUR STREET, HOVE, SUSSEX 
Telephone HOVE 70427 Telegrams PALNUT HOVE 


s’ fitted to 


WASHING MACHINES - STONE CRUSHING EQUIPMENT, .- 


Enter No. 361 on reply card 
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LION 


BR A N 


DROP FORGED ks CLAMPS} 
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Ae ARMSTRONG 
STEVENS 


AND SON oe 


WILLENHALL 
STAFFS. 






















USPECIALISTE 


DESIGNERS AND 
MANUFACTURERS 
| e) 7 
CONVEYING AND 
ELEVATING 
EQUIPMENT 


W.S.BARRON 
& SON LTD. 
GLOUCESTER 


THE MOST PRACTICAL 
WAY OF ELEVATING 
BULK MATERIAL AND 
OFFERING THE BEST 
POSSIBLE PROTECTION 
AGAINST FIRE AND 
EXPLOSION RISK 


Screwlift 


PeTEED Ame Mees ween ee yo pon ome 
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One of twelve electrically 
driven Sulzer Boiler Feed 
Pumps, each with a capacity 
of 650,000 Ibs per hour, ata 
pressure of |,242 Ibs p.s.i. and 
a temperature of 260°F. 


Complete range of Boiler Feed 
Pumps for Nuclear and orthodox 
Thermal plants including 


advance class units 


Telephone Museum 


ra 


Pie a 





7890 


Paks Me i ais 


"Pte pak <7 sali 3 i =e i eal a Seen 
- ' Sy ae Ete 
: : ars 












Installed in the Marchwood Power Station for the Central Electricity Generating Board 


SULZER BROS. (LONDON) LTD., 


Incorporating Hathorn Davey & Co. Ltd 


31 Bedford Square, London, W.C.1. 











Enter No. 371 on reply card 
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24-hour pressure and volume charts at the City of Edmonton Pumping Plant, showing 
rapid response of automatically controlled fluid coupling. 


VULCAN-SINCLAIR 


[Fluidrive/ 








gives :-— 
@ RAPID RESPONSE TO AUTOMATIC CONTROL 
@ SAVING IN POWER* 
@ TROUBLE-FREE OPERATION 


One of the 1200 h.p. centrifugal 
pumps with Vulcan-Sinclair fluid 
coupling and automatic control 
at the City of Edmonton Pumping 
Plant. The saving in power 
paid for the fluid coupling in 
less than two years.* 











FLUIDRIVE ENGINEERING COMPANY LTD. 


Fluidrive Works, Worton Road, Isleworth, Middx. 
Telephone: ISLEWORTH 1121 (6 lines) Telex: 24107 


VULCAN-SINCLAIR FLUIDRIVE 


\Y~ 
OS . 
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ROAD TRAFFIC ACT 1930, Sect. 10 
ROAD TRAFFIC ACT 1956, Sect. 4 
ROAD TRAFFIC ACT 1934, Sect. 142 


MOTOR *VEHICLES (VARIATION OR SPEED 
LIMIT) 1956 


MAXIMUM PENALTY FOR FAILURE 


TO COMPLY £20 LICENCE 


MAGINNERY INSTALLATIONS i7e°7"mmm «pete: ane 


Also at BIRMINGHAM MIDLAND 573! P.B.E. . CARDIFF 2547! 


M.I.L. KNOW NO SPEED 
LIMITS IN THE INTEREST 
OF PRODUCTION 
EFFICIENCY. 


@ FACTORY and PLANT LAYOUT 


@ MACHINERY and PLANT ERECTION 
DISMANTLING - REMOVAL 
INSTALLATION - MAINTENANCE 

@ ERECTION and DISMANTLING OF 
BOILERS and CHIMNEYS 

@ ELECTRICAL CONTRACT WORK 


@ EXPORT PACKING and SHIPPING 





GLASGOW CITY 6597 ' NEWCASTLE UPON TYNE 22336 





Enter No. 391 on reply card 





UFTING JAGR / ge q 


CAPACITIES 1-500 TONS i ei = 


MANUFACTURERS OF ALL TYPES OF 
LIFTING JACKS; HYDRAULIC, SCREW, 
GEARED BALL BEARING, TRAVERSE, 
AND OTHER LIFTING EQUIPMENT. 





YOUNGS (LIFTING APPLIANCES) LTD., RYLAND STREET WORKS, 
BIRMINGHAM 16. Tel: EDGbaston 3508-9. Grams: OLDENS, B’HAM. 
Enter No. 392 on reply card 
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the beaits 
word... 


For over 50 years we 
have specialised in the 
production of Deep 
Drawn Metal Pressings 
in all metals and 
finishes. 





and we'll design and produce to your requirements. 


CD « 


WRIGHT, BINDLEY & GELL LTD. 


PERCY ROAD, GREET, BIRMINGHAM, 11. Telephone: SPRingfield 4491. (P.B.X.) 


INV aad 
YOUR 
ENQUIRIES 
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oy 1° e Wards have been laying industrial sidings 
iWin livay Siding & for over sixty years, and in this specialised 
> hy a field hold an enviable reputation as 
consultants and contractors. The design, 
y Y construction and maintenance are all 
by 1 Z| Piq@lkS eecce part of the service, and large resources 
. and skilled labour force enable the 
AT CAMBOIS COLLIERY BLYTH simultaneous execution of a number of 
r contracts, irrespective of size and location. 








Typical of recent contracts undertaken for 
the National Coal Board isthe oneillustrated 
at Cambois Colliery, Blyth, near Newcastle, 
N.C.B. Northern (N. & C.) Division. 


THOS. W. WARD LTD | 1120 wots: surce 


LONDON OFFICE: BRETTENHAM HOUSE, LANCASTER PLACE, STRAND, W.C.2. Telephone: Temple Bar 1515 


sco 
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We design and construct 


Complete Mineral Dressing 
and Preparation Plants 


for coal, ores, lignite, coke, placer minerals, potash, sea 
and rock salt, and other important minerals. 

Many years practical experience and technical knowledge 
in this special field guarantee the economy, reliability, 
and efficiency of Krupp-built plants. 





Sole licensees of Krupp Resonance Screens in the U. K. 
Messrs. Robert Cort & Son Ltd., 

Reading Bridge Iron Works, Reading, Berks., 

who market these screens as Cort-Krupp screens. 





FRIED. KRUPP MASCHINEN- UND STAHLBAU RHEINHAUSEN » GERMANY 


U. K. Agents: J. M. J. Maus Ltd., 35, New Broad Street, London E. C. 2 


Enter No. 411 on reply card 
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High Temperature 


Resistance 


Low Compression 


Set 


Resistance to 


Corrosive Chemicals 


‘€Telels Mathie lila-m ae) 
Oils 


High Strength 


Value 


FOR ARDUOUS 
CONDITIONS 


AVAILABLE IN SHEETS 
AND MOULDINGS 


He Po Write for ‘VITON’ Leaflet giving full details 


RICHARD KLINGER LIMITED KLINGERIT WORKS SIDCUP KENT - ENGLAND 
Telephone: Foots Cray 7777 Cables: Klingerit 


Enter No. 421 on reply card 
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A QUIGK 


‘ WAY 


to get rid of water 


4 


d 








Fa = 
RG 
| | AVAILABLE 


4 aoe 
nae 





The problem of draining under- 
ground and surface workings may be 
solved quickly and efficiently by the 
use of Harvey Pressed Steel Gutters. 
Available in lengths up to 12 ft., 
which are simply bolted together, 
Harvey Gutters enable long runs of 
continuous channel to be assembled 
with the minimum of labour. 

Stoutly constructed in mild steel 
plate, in various sections and to any 
girth, the gutters can be supplied 
complete with angle pieces, stop 
ends, outlet units, etc., as required. 
Please ask for literature. 


b 


460 ft. length Box 
Gutter leads 
water to nearest 
stream, preventing 
seepage to under- 
ground workings. 


TYPES 













Water pumped from lower level to main sump through Box Gutters at an Iron 
Ore Mine in Glamorgan. 


Below : Continuation towards outfall. 

























RE. aie 
TRUE 





PRESSED STEEL 
GUTTERS 


G. A. HARVEY & CO. (LONDON) LTD. 
Woolwich Road, London, 8.E.7. GREenwich 3232 (22 lines) 


Other Harvey Products: HIGH CARBON STEEL WIRE SCREENS 
MACHINERY GUARDS + PERFORATED MILD STEEL CABLE TRAYS 
PERFORATED SCREEN PLATES + STEEL PLATE & SHEET METALWORK 
WIREWORK + WOVEN WIRE IN ALL METALS LF/17 


Enter No. 431 on reply card 
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FOR INGREASED 
EFFIGIENCY— 
LOWER COST- 
EX-STOGK DELIVERY 


GROFTS ‘RADIATION’ COMBINED 
SPUR AND WORM GEARS 


This combination of spur and worm involves a range 
of stock ratios from 30:1 to 300:1 as a right-angle 






drive, which is a most useful extension of the Single 
Reduction Worm Gear range. The STANDARD RANGE covers units up to 60 h.p. 


Units up to 20 h.p. are available FROM STOCK. 


It also provides an alternative to the Double Worm 
Larger sizes and higher ratios can be made to order. 


Gears, whilst displaying, in many cases, a greater 
ee a g Also available as geared motors. 


efficiency than either the Single or Double Reduction 


types. 


This often enables small and more economical units 


anaes SEND FOR PUBLICATION 758A/E 


A Crofts Combined Spur and Worm Reduction Gear installed at 
a large Chemical Plant 


CROFTS (ENGINEERS) LIMITED 


POWER TRANSMISSION ENGINEERS 


THORNBURY BRADFORD 3 YORKSHIRE Telephone: 65251 (20 lines) 
Telegrams: **Crofters Bradford Telex’’ Telex 51186 





BRANCHES AT: Belfast Birmingham Bristol Cardiff Dublin Glasgow Ipswich Leeds 
Liverpoo! London Manchester Newcastie Northampton Nottingham Sheffield Stoke-on-Trent 
Subsidiary Companies in Canada, South Africa, U.S.A World-wide Representation 





Enter No. 441 on reply card 
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MACHINE DESIGNERS AND PROCESS ENGINEERS — 


New developments in 








adjustable speed drives 
provide the performance 





you need-economically 





pF 
gi ae 
‘tt a s 


“ 
7 


One third of contro! cubicle and main desk for 
impregnating and calendering line drive comprising 
27 motors totalling 1,700 horsepower and 
incorporating speed, tension, temperature, 
elongation and thickness controls. 


Advanced design concepts now enable specialised drives to be tallored to 
your needs at lower cost. Ratings from fractional to 10,000 horsepower 
incorporating such features as wide speed range, high performance an@ 


automatic control from process variables 


Using alternatively two basic power conversion 
systems to feed the d.c. driving motor—one static, 
the other rotating—together with closed loop servo 
control of speed—this unequalled range of drives 
is unique in its exceptional adaptability. 

An extensive range of performance characteristics 
is available, up to 100:1 speed range—torque 
control—controlled acceleration—multi-motor 
speed matching—speed proportioning, together 
with many others. 

The drives are also designed to operate with a 
standard range of transducers to provide auto- 
matic control from material tension and linear 


speed—pressure—flow—temperature—thickness, to 
name but a few examples. 


In addition, following two years’ field experience 
with the Transidyne fully transistorised control 
system in smaller ratings, semiconductor control 
has now been extended to drives up to 10,000 h.p. 
thus offering yet another plus to engineers apply- 
ing all types of adjustable speed drive. 


For more details of these exciting new develop- 
ments, write for Application Case Study No. 115— 
‘Specialised Adjustable Speed Drives’ to Systems 
Division at the address below. 


LANCASHIRE DYNAMO ELECTRONIC PRODUCTS LIMITED 





S.Yib 


RUGELEY - 


STAFFORDSHIRE 


ENGLAND 


Manufacturers of the worid's widest range of industrial electronic control equipment 


Enter No. 451 om reply card 
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!50/100,000 g.p.h. 
Temperatures up to 600 °F 
f 


<> Largo 


Uil Pumps 





Goods to European Markers in | 
through wagons every day | 


















DRUM Pumps meet 


petroleum industry in a unique way, and are 


the requirements of the 






| ‘ 
>. suitable for liquid from the most volatile to 










the most viscous, over a wide range of 











H A R w t c H z = e 8 R U & G E iy temperatures. Cargo, bunkering, transfer, 

DOVER baal D UN KER Q UE | Y wees road tanker, refuelling pumps, etc. 
Packing and handling absolute minimum Sy ee ee a 

Full particulars from:—Continental Superintendent, Victoria | THE DRUM ENGINEERING COMPANY LIMITED 

Station, London, S.W.1 for Dover route and Continental Traffic EDWARD STREET WORKS, DUDLEY HILL, BRADFORD, 4. 

& wy te Harwich House, 129 Bishopsgate, London Telephone: Bradford 682373 

E.C.2 for route. London Office: 38, Victoria Street, Westminster, $.W./ Telephone: ABBey 396! 








(eo Branch Offices in Glasgow, Newcastle, Manchester and Birmingham 
( BRITISH RAILWAYS ) —_ 
Enter No. 461 on reply card Enter No. 462 on reply card 


















LRODUCTION £ REPAIR, 


Patented Master-Hone equipment gives a higher standard oi 





accuracy combined with micro-inch surface finish than 






any other method. In shaft production and repair :t will 






improve quality and cut down operating time and costs. 






Master-Hones are available in a range of sizes from 4" to 24" dia. 






Repair work undertaken on contract for these and larger sizes. 










Please write for literature. 


NICOL & ANDREW LIMITED 


20 KELVIN AVE., HILLINGTON, GLASGOW, S.W.2. 
Tel: Halfway 4724. 


NICOL & ANDREW (LONDON) LTD. 188 Uxbridge Road, Hanwell London, W.7. 


Tel: Ealing 1088. 












Enter No. 463 on reply card 
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TOTALLY-ENCLOSED FAN COOLED MOTORS 


DIMENSIONALLY INTERCHANGEABLE 
WITH 


VENTILATED MOTORS TO BS 2960 


GUARANTEED FOR EVER 


BELFAST BRISTOL CARDIFF DUBLIN DUNDEE GLASGOW HULL LEEDS LIVERPOOL LONDON MANCHESTER 
NEWCASTLE PETERBOROUGH SHEFFIELD WOLVERHAMPTON 


Enter No. 471 on reply card 
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8 
Also 
Large Lathes BORING MILLS. 
PLANERS. 
GEAR HOBBERS. 
for All Purposes «pene 
AXLE PLANT. 
ROLL GRINDERS. 
HORIZONTAL BORERS. 


* 











- 
= 






43/68 in. CENTRES BREAK LATHE 
by Courtesy of 
Robert Jenkins & Co. Ltd., Rotherham. 





CRAVEN BROTHERS (MANCHESTER) LIMITED 
MACHINE TOOLS vauxHaLt wWorRKS - REDDISH - STOCKPORT - ENG. 


CMTI2 
Enter No. 481 on reply card 





ANY NUTS 
OUT OF PLACE? 


Bone shaking vibration can slacken 
the tightest nut. The way to 
smooth your worries is to fit 
KOLOK Positive Lock Washers. 
They come in every size. 


KOLOK 


POSITIVE LOCK WASHERS 


(AVAILABLE IN ALL SIZES) 


























POSITIVE LOCK WASHER CO. LTD 45 Renfrew Street, Glasgow, C.2. Telephone: DOUglas 9292 


Enter No. 482 on reply card 
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Use SONES GEARS 
for long and trouble-free 























CHART 














. »« gears made by specialists who know their job 
and your requirements. Supplied complete or 
cutting only—Sones gears cut replacement costs. 
Write or ‘phone quoting your requirements, we 


specialise in a speedy service. 





























OUTPUT 





ORADPORD GRAR WORKS LIOGET GREEN BRADPORD 
Grams: lnveluts’ “phoney Bradierd 71112 @ O 
Enter No. 484 on reply card 














Since classical timethe HYDRA 
has symbolised persistent and 
unyielding opposition—like the 
repetitive resistance ofthe'many 
headed’'HYDRABRAKEsystem 
to the acceleration of railway 
wagons down an inclined track. 


By hydraulic restriction, 
HYDRABRAKES induce 
unattended wagons to run down 
gradients at creep speeds by 
offering braking resistance 
proportional to vehicle speed. 


the Mab 42) 571-157-1403 


defies gravity 


STRACHAN & HENSHAW LTD - BRI 
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STOL 2 TELEPHONE: 78551 
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The United 
Seamlex Rotary Joint 


fo) as 8 7:1 BE 
WATER, AIR 
Talo me /: Veni 8). 


Seamlex Rotary Union The Seamlex Rotary Joint is 


with sectioned housing light in weight, compact, 
easy to install, easy to 
repair and economical. 


MANUFACTURED UNDER LICENCE FROM 
THE SEAMLEX COMPANY OF LONG ISLAND CITY, NEW YORK 


UNITED FLEXIBLE Metallic Tubing Co. Ltd., 


WORKS—PONDERS END KINGS BOURNE HOUSE, 
ENFIELD, MIDDLESEX 229-231 HIGH HOLBORN, 
Telephone-HOWard 1881 LONDON, W.C.1_ Telephone CHAncery 6705 


Enter No. 501 on reply card 








BUSY IN A BIG WAY... FOR THE BIG NAMES COMMERCIAL 
MOTOR SHOW 


VISIT US 
ON 


Butterfield joc: ig 


Ilustrated: ' Ground 
4000 gallons capacity ineee 

6 compartment Mild Steel all RK re | i k 

products tank. ‘Epikote’ lined. “} a | n Ss ro 

Mounted on Leyland ‘Octopus’. 











*Epikote’ is the Trade Mark of the Shell 
Chemical Co. Ltd. 


WELD X-RAY 

We are equipped with 
Weld X-Ray plant 
materials testing, 
metallurgical, chemical and 
microscopic examination 
laboratories. 


W. P. BUTTERFIELD LTD. 

P.O. BOX 38 

SHIPLEY, YORKSHIRE 

Telephone: 52244 (8 lines) 

BRANCHES: London Te/: HOLborn 2455 (4 lines) Birmingham Tel: EAS 0871 and 224! 


Bristol Te/: 27905 Liverpool Te/: CEN 0829 Glasgow Tel: CEN 76% For ease of reference 
Belfast N.1. Tel: 57419 and 51957 Dublin Tel: 73475 and 79745 please mark all enquiries as follows E/9 





Enter No. 502 on reply card 
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THE |} 


DEPENDABLE 


HYDRAULIC 
CYLINDERS 
AND RAMS 


Whatever your requirements the R.G. 
range of HIGH, MEDIUM and LOW 
pressure cylinders and rams is, or can be, 
designed to meet them. 

Engineered for any stroke, bore or 
mounting suitable for oil and water. 
Send your next hydraulic problem or 


enquiry to :— 


RHODES, GILL & CO LTD 
212 WELLINGTON STREET, LEEDS 1 
Telephone 2010 4/5 


Enter No. 511 on reply card 


Cheney 


THE CLIP WITH A 
NEVER-RELAXING GRIP | 
It’s the exclusive Cheney design and 
patented thrust washer and insert that 
give the Cheney Clip that extra, never 
-relaxing grip. A larger diameter screw 
ensures deeper, more positive thread 
engagement to withstand 25% extra 
torque — and yet the Cheney Clip 
costs no more than any other type 
Always ask for a Cheney Clip 

and see the difference 


WORM 
A/VE 





Trade Enquiries to - 
FENTER LTD., 184 ASTON ROAD, BIRMINGHAM 6 














LIFTING MAGNETS 

MAGNETIC CHUTES 

MAGNETIC CONVEYOR HEADS 
MAGNETIC SWEEPERS 

OVERBAND MAGNETIC SEPARATORS 


SUSPENSION MAGNET 
MAGNETIC CLUTCHES 
MAGNETIC PULLEYS 
MAGNETIC DRUMS 
PERMANENT MAGNETS 





ELECTROMAGNETS LT’. 


Boxmag Works, Bond St., Birmingham, 19. England 
Enter No. 513 on reply card 














The NEW 


THERMOLIER 
unit heater 


Registered Design No‘ 888398 





The New Thermolier Unit Heater, employing steam or accelerated 
hot water, provides heat éxactly where and when it is required. 
Warm air directed to working level maintains a comfortable 
temperature and constant circulation prevents stagnation. 
Thermolier Unit Heaters can be installed without sacrifice 


of floor space and without extensive structural alterations. 


PARK WORKS 


Viather & MPLe 


Telephone: COLlyhurst 2321 


* IMPROVED 
PERFORMANCE 


* MODERN 
DESIGN 


MANCHESTER 10 


Telegrams: Sprinkler Manchester 
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This new system is perfection in tool holding 

The tool is carried in a non-stick taper in the spindle 
nose and secured by a draw bar via a bayonet 

type attachment. The quick lock and hydraulic 


release are operated from a switch. 


tool changing in seconds! 


* Guarantees speedy, accurate and safe tool changing. 
* Eliminates damage and wear. 
* Simple to operate. 
* Reliable in performance. 
* Available on Series 450, 720 and all Kearns 
Patent Horizontal Boring Machines. 





KREARNS 


patent tool 
OT 
hydraulic 
release 





* Another KEARNS development for improved production efficiency 





H. W. KEARNS & CO. LIMITED, BROADHEATH near MANCHESTER 





KSGI4 
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The DPA distributor type pump is not only very small and light. It is arranged for 
simple types of drive and can be fitted snugly against the side of the engine, 
making a very compact installation. Calibration and phasing are not required with 
this type of pump. The housing is filled with filtered fuel oil under slight pressure, 
and no special lubrication is required, while dirt and water are excluded. 


The DPA is ideally suited for high speed diesels. 


The World’s Largest Manufacturers of 


FUEL INJECTION EQUIPMENT 
C.A.V. LIMITED, ACTON, LONDON, W.3 


AP 960 
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Top quality may not be quite so rare as 

the four leaf clover, but be sure of obtaining 

the best by specifying Osborn engineers’ 
cutting tools. The range available includes ay aden. 
almost every type of engineers’ cutting 

tool, and these are manufactured through- 

out from steelmaking to finished product 

within the same organisation. 





Twist Drills 
Reamers 


¥ 8 
Milling C 
MUS HE Tass ne coe 


* Titanic’ Chucks 


E ee G | Ny i & RS Lathe and Planer Tools 


Toolholder Bits 


CUTTING Hand Chisels 


Pneumatic Snaps and 


TOOLS Chisel 


‘Hand & Heart’ Files 
Hacksaw Blades 
Taps and Dies, etc. 







SAMUEL OSBORN & CO., LIMITE 


Cots) 2 2324. 5 a Se ae oe E SS Se 
SIME GTEELM AKERS STEELFOUNDERS ENGINEERS TOOLMANERS 
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Machines for the manufacture of seamless 

and welded tubing are being built by 
Mannesmann-Meer since decades and shipped 
to all quarters of the globe. The picture 

shows only one process out of the wide 
variety in which we are specialized. Wherever 
the erection of large tube rolling mills is 


planned - Mannesmann-Meer should be 


HIGH-FREQUENCY consulted. We are backed by world-wide 


WELDING 






ferrous metals 


High-frequency tube 
welding plant for tubes 
up to 1'/2” diameter 
made from steel, high- 
alloy steel and non- 


reputation and a fund of experience. 








MANNESMANN-MEER AG Ménchengiadbach - Germany 
Phone 2 5701 - Telex 0852 852 
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( The right angle 


_ On porugy. generation 



















Zo OIL ENGINES 








SLOW SPEED 
MAXIMUM AVAILABILITY 
LOW MAINTENANCE COSTS 
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ACHANALT. 
BARONY. 

BOLD “B” 
CALDER HALL. 
CALGARY, Alberta. 


100 ton, 4 motor, Overhead Electric Travelling Crane, x 92'-0" span, at Bold “B*’ Power Station. CAMERON FALLS, Ontario. 
Photograph by courtesy of the Northern Project Group of the Centrol Electricity Generating Board. CASHLIE. 

CASSLEY. 

‘CHAPELCROSS. 

We have unrivalled experience in the a saeco 
supply and _ installation of overhead’ electric HALIFAX, Nova Scotia. 
travelling cranes for electricity undertakings HUNTERSTON. 
throughout the world. LA PAZ, Bolivia. 

Herewith a selection of Main Turbine Halls LITTLE BARFORD, “B” 
in Hydro-Electric, Steam and Nuclear Power LOCHAY. 


LOCH SHIN. 
Stat : Wh h install 
tations, wherein artons have installed cranes LUBREOCH. 


Curing, recent yours, MARACAIBO, Venezuela. 
PADIHAM “B” 
RHODE, | Republic of Ireland. 
STAYTHORPE “B” 
ST. JOHNS, Newfoundland. 


THE WHAR TO CRANE € HOIST CO.LTD 


REDDISH STOCKPORT ENGLAND 


Phone : Heaton Moor. 2227. Grams : “ Gallant, Manchester. Code : Western Union. 
LONDON: Lincoln House, 296/302 High Holborn W.C. 1 Phone: Chancery 7911 Grams: Chancery 7911 
SCOTLAND and NORTHERN COUNTIES: Fisher-Baxter & Co., 140 West George Street, Glasgow C. 2 Douglas 1061-2-3 Grams: Fiuorspar, Glasgow 
MIDLANDS: A. R. Holland & Son, 69 Cornwall Street, Birmingham 3 Central 1457 Grams: Central 1457, Birmingham 
SOUTH-WEST: R. C. Collins, 48 Westbourne Road, Penarth, Glamorgan Penarth 58527 Grams: Penarth $8527 
NORTHERN IRELAND: General Engineering Products Led., 7/9 Great Patrick Street, Belfast Belfast 23743. Grams: Belfast 23743 
REPUBLIC of IRELAND: Charles Nolan & Co., 2 Parker Hill, Lower Rathmines Road, Dublin Dublin 93510. Grams: Dublin 93510. 
CANADA: Marshall Equipment Co. inc., P.O. Box 28, 61 O'Connell Avenue, Dorval Station. P.Q Meirose 1-3528. Grams: Marauipco, Montreal 
Russell Led., 1661 West Fifth Avenue. Vancouver 9, B.C. Grams: Rustie. 

Mumford, land Led., 576 Wall Street, VW Manitoba. Phone: 37-180, 37-187-188-189, Grams: Mandem. 

SOUTH AFRICA: Kenneth Ray Led., P.O. Box 5662, 34 Street, Braamfontein, Johannesourg. 44-2168. Grams: Gemray. 


REPRESENTED IN PRINCIPAL COUNTRIES THROUGHOUT THE WORLD 
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BOLTS, NUTS, SPECIAL FASTENINGS 





a bolt for ct! 






! 


Whatever your fastening problem 
Wiley can make a bolt for it—and 
a nut too— 
ask them! 


Ss 
1S 





JAMES WILEY & SONS LTD., DARLASTON 
Telephone: james Bridge 2692 











TAYLOR 


Multiple Disc 
CLUTCHES 


Resiliency, sensitivity, ease of control 
and the ability to perform continuous 
heavy duty without frequent adjust- 
ment, make Taylor Multiple Disc 
Clutches a popular choice for machine 
tool, plant, civil and heavy engineering. 
Such characteristics are ensured by :— 
Heat treatment and total enclosure of 
all operating parts; positive locking; 
single point adjustment and precision 
manufacture on modern pliant. A 
Taylor Clutch is a self-contained unit, 
easily assembled, quickly fitted and 
produced to perform many years of 
strenuous work, 


wwse 
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Powerful, 
Positive, 


The ilustration shows a typical application. The Reid 
Gear Co., Ltd., required a powerful, sensitive and 
completely trustworthy clutch unit for their two-speed 
reduction gear, to transmit the enormous efforr applied 
in actuating the emergency sluice gate on & Scottish 
Hydro-Electric Project. The features mentioned above 
qualify Taylor Clutches to satisfy such exacting demands 
because they constitute che very ingredients of crength 
and retiability—che choice was a Taylor Multiple Disc 
Clutch. 


TAYLOR INDUSTRIAL CLUTCHES 


TROWS UPPER WORKS - CASTLETON * LANCS. 
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A New Approach to Chimney, 
Flue and Ducting Construction 


‘DRIBORE?’ 


The Logical Answer to Corrosion and Smut 
Emission Problems. 





e Maintains inner surface above dew point of gases 
and stops condensation. 

> 4 Does not corrode and so lasts longer. 

Can be transported and handled easily being of 
mild steel welded construction. 

& Made in flanged or socketed sections, it can be 
erected easily in the same way as normal steel 
chimney. No scaffolding is necessary. 

e Construction is not confined to circular chimneys 
and can be used for square, rectangular or change 
section pieces, horizontal ducting and casings, etc. 


A full description of this chimney appeared Page 322 in ‘The 
Engineer’’ dated 19 August 1/960 


Manufactured by 


SUPERWELDS (Lewisham) LTD. 


PRINCES ROAD - DARTFORD - KENT 


Telephone: Dartford 26333 Prov. Pat. No. 15760/59 
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WELLS WASTE OIL 
FILTERS 


WELLS FILTERS enable 
waste oil to be used 
with complete confidence 
many times over. 





SIX STANDARD SIZES 
AVAILABLE 


The Wells special filter pads used in 
conjunction with the Wells patent 
syphon feed makes waste oil clean again. 


Also makers of Oil CISTERNS, SETTLING 
TANKS, OIL STORAGE CABINETS, PAINT 
SPRAY GUNS AND LIME SPRAYERS, 
BARREL POURERS, LATHE CANS, FILE 
HANDLES, PORTABLE HEATING PLANTS, 
KETTLE TORCH LAMPS 


A. C. WELLS X CO., LTD 


MOUNT ST., HYDE, CHESHIRE 
Tel: HYDE 2953 GRAMS: UNBREAKABLE HYDE 





No. 5 SIZE 
CAPACITY 45 to 50 
GALLONS PER WEEK 
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When you need 
Pumps QUICKLY 
take advantage of 











INTER-STOCKING 
PLAN 


LEEDS 
Yn Phone 21388 
we 












: @ WOLVERHAMPTON 
a oie Phone 25531 y 
emergency CWMBRAN y 
telephone Phone 3081 wa & wh 
the nearest Pee ¢ y LONDON aid 
address ~~ Phone TATe gallery 7 
alongside a 






ee 
SAUNDERS VALVE CO. LTD., 
SAFRAN PUMP DIVISION 
DRATT OCS: ee “e 4s 
WOLVERHA M P N 
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Boulton 


WILLIAM BOULTON LIMITED 
PROVIDENCE ENGINEERING WORKS - BURSLEM - STOKE-ON-TRENT 


Write for 
literature to 





PE 





screening Cost per ton. 
that are flexible... 


Have you a 
screening 
problem? 













Here’s what the material 
processing industries are looking for 
in screening equipment: accurate sizing 
- continuous high volumn throughput - low 
Processors want units 
. quiet... corrosion-resistant and 
occupy very little space. Boulton Screen 
Separators can meet all these demands. 
If you have a screening problem, write for 
test demonstration in your plant, on 
your own material. 
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Low 
Cast manganese steel crossing with 
‘G’ type switches at Gatwick Air- 
port Station (laid February 1958) 


( astings 
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high-speed turnouts! 


cast in “IMPERIAL” MANGANESE STEEL 
by EDGAR ALLEN & CO LIMITED 


“longer life where wear is most severe” 





New designs of high-speed turnouts and crossovers 
at selected sites on British Railways, Southern Region 
enable permissible speeds to be increased by at least 
20 m.p.h. The use of Edgar Allen manganese steel 
castings, each 25 ft. long, for the 1-in-24 angle crossings 
has contributed to the better riding and much reduced 
wear which these exhibit, even under the impact of 


intensive multiple-unit electric traffic. 


Photographs by courtesy of Southern Region, British Railways 





The double junction with ‘G’ type switches at Shortlands, 
where two tracks diverge into four (laid June 1958) 


EDGAR ALLEN & CO. LIMITED 
IMPERIAL STEEL WORKS, SHEFFIELD 9 


T10B/E 
To EDGAR ALLEN & CO. LIMITED, SHEFFIELD 9 : 
| Please send data on Trackwork to : | 


a ae ee Sec | 
CI PD ee ei 
ETERS TRTE SEE UR te Dh EA. a a OS ae TORO, ett 
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DURGAPUR 


STEEL WORKS 
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BUTTERS 


DERRICKS On this important undertaking a large number of 
Butters Derricks were employed, including a heavy 
45 ton crane, besides many erection masts 
and winches, 


The crane shown is a 10 ton travelling derrick mounted on 


80 ft. towers; the jib is 120 ft. long. 


For safe, fast operation with minimum maintenance and low cost 


of operation the Butters Derrick Crane is unsurpassed 
BUTTERS BROS. & CO. LTD., 


MACLELLAN STREET - GLASGOW, S./ 
LONDON: THE CRANE WORKS, LONG LANE, HILLINGDON, MIDDLESEX and at BIRMINGHAM and NEWCASTLE 
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“But what IS 
Selective Particle 


Acceleration ?” 


“Just what it says—selecting dust particles by size 
in order to accelerate them to, but not beyond, the velocity 
required to collect them.” 

“How 


“With SPA, the unique, multi-cellular, dry, 
centrifugal dust collector manufactured exclusively in the 
U.K. by Steels Engineering Installations Limited.” 
“Complicated, | suppose?” 
“On the contrary, quite simple. And moderately priced, 
too, besides which, due to the principle employed, erosion is 
practically eliminated, giving SPA a much longer 
life than the majority of dust collectors.” 
“But would it meet my requirements ?” 


“Unquestionably ! So flexible is SPA and so comprehensive 
the design and advisory service offered by Steels, 
that practically any dust problem can be solved simply by 
ringing SUNDERLAND 56281.” 


“Come to my office—we’ll discuss it in detail.” 


DUST EXTRACTION 


STEELS ENGINEERING INSTALLATIONS LIMITED sUNDERLAND & BIRMINGHAM 671 
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Shewn above 
Type H. D. Motor 


[A 4 £; 
hE 


Because then can have any speed 
they want without delay. 500 r.p.m. 
or one rev. in 20 hours is all in 

the day’s work to NECO. 









=_* 





NECO GEARED MOTORS LIMITED, 
204 QUEENSTOWN ROAD, LONDON, S.W.8. 


MACaulay 3211-4. 


Neconditi, Clapcom, London. 
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PUMPS 


for all general 
purposes 

















PULSOMETER 


HS Centrifugal Pumps 


Pulsometer horizontally split HS type centri- 
fugal pumps provide a range for all general 
purposes, including waterworks, mine drain- 
age, handling of screened sewage, hot water 
circulation, petrol or diesel fuel oi! trans- 
fer duties, etc. 

Full details of the complete range gladly 
supplied upon request. 


PULSOMETER ENGINEERING CO. LTD. 
OXFORD ROAD, READING, BERKS. Tel. 67182 
London Office: 


Pulsometer House, 20/26 Lamb’s Conduit St., W.C.!. 
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RESCOLASTIK 


REGO 
SILICONE RUBBERS 
The most comprehensive range available 


TAKE ADVANTAGE of the technical resources and production facilities 
of the most modern silicone rubber plant in the United Kingdom. 





B. Prescolastik Silicone Rubber 


A. Frescolastik Expanded Silicone 
Rubber. Uses: Soft Gasketing, 
Vibration Damping, Seals, Pads 
and Dampers. 


Sheet. Uses: Gaskets, 
Diaphragms, Washers, etc. 


Seals, 


Prescolastik silicone rubbers offer 
the widest available range of com- 
pounds to meet the most exacting 
conditions. 
General Purpose Grades 
Low Temperature Grades 
Low Compression Set 
Fuel and Od Resistant Grades 
Silicone Couted Fabrics 
High Tensile Grades 
High Temperature Grades 





C. Prescolastik Silicone Coated 


Rebvies, 9g ay oo" H.T.P. Resistant Grades 
4 a LowTi ature Coverings. Cellular Rubbers 


Designers and Engineers are invited to write to us for technical data. 


PRECISION RUBBERS LIMITED 


BAGWORTH, LEICESTER, ENGLAND 
Telephone: Bagworth 361/6 
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From the Goodyear family tree 


LONG LIFE IN 
THE BALANCE 


There is amazing long life in Goodyear 
HDONF (Heavy Duty Nylon Fill) Conveyor 
Belting. Long life due to the balance struck 
between the Nylon fill and the length- 
wise tension-carrying cotton warp. 
Results? Exceptional impact resistance 
... Strong rip and tear resistance... 
excellent troughability ... outstanding 
load-carrying capacity... better fastener- 
holding ability ... superiority proved on 
the toughest jobs, longest hauls, 

highest lifts. 

Contact the Goodyear Technical Service 
for full details. 


























* Nylon gives twice the impact resistance of 
identically made cotton fabric belting. 


Outstanding resistance to rip and tear helps 
prevent costly shutdowns. 


10%—15% higher fastener pull-out strength. 
Belts train easily, run smoother. 
More Nylon means bigger pay loads. 


Longer flex-life becquse efficiently woven 
fabric permits thinner gauge plies. j ans 











e+ HHHH 





. . * “ 
Mildew-proof. i wits - > 


<< THE GREATEST NAME 
IN RUBBER 


The Goodyear Tyre 4 Rubber Company (G.B.) Limited, 
Industrial Products Department, Wolverhampton. 
Export Enquiries: 17 Stratton Street London W.1 

Pi Dy Branches, Distributors and Dealers throughout the worid. 
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1S DUST YOUR PROBLEM...... ? 
Consult Lodge-Cottrell the pioneers 
of electrostatic precipitation, designers, 
suppliers and builders of plant 
to deal with dust emission from 
all types of processes. 





Lodge-Cottrell ELECTROFILTERS 


Overseas: Continental Europe; Leon Bailly, 

ingenieur Consiel, Avenue des Sorbiers, 
Anseremme-Dinant, Beigium. 

LODGE-COTTRELL (AUSTRALIA) PTY.LTD., 
LODGE-COTTRELL (AFRICA) PTY. LTD., P.O. Box 6070 
JOHANNESBURG. 


LODGE-COTTRELL LTD - GEORGE STREET - PARADE - BIRMINGHAM 3 
TEL: CEN 3388 LONDON CENtral 5488 







LC.47 
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COMMERCIAL MOTOR SHOW 


The 20th International Commercial Motor Transport 
Exhibition, which is to be opened today by the Minister 
of Transport, is likely to perturb that very vocal 
minority of members of the Society of Motor Manufac- 
turers and Traders who anticipate and advocate pro- 
gressing by refinement of existing designs, by basing new 
designs on established practice, by, above all, evolution 
without an initial “R”. For mutations appear with 
alarming frequency among the exhibits: power units 
have turned back to front, or moved from one end of 
the cab to the other, without exposing clearly defined 
advantages. Such radical rethinking can only invite the 
observer to question not only the justification of the new 
arrangement, but also that of the old. Perhaps most 
numerous among the alterations are re-arrangements of 
the transmission and suspension to improve the distribu- 
tion of driving and braking torques among the tyres 
but these solutions have one thing in common, that they 
all function only on the traditional billiard table. This 
approximation is hardly supportable for vehicles on 
which the unsprung weight for one axle may be one or 
one-and-a-half tons. But the disadvantages of the live 
axle are apparent even inside Earls Court, when it is 
seen how their extravagant demands for space constrain 
the chassis structure, compromise the suspension charac- 
teristics, and dictate the location of the gearbox because 
of the need for long propeller shafts. Why then do we 
find the live axle plus its attendant attention-demanding 
exposed universal joints? The explanation may possibly 
be found in the speed limits imposed on commercial 
vehicles. They have both masked the dangers of loss of 
adhesion and allowed the tyres to stand the shock load- 
ing, while reducing the profit-earning potential of the 
vehicle so that manufacturers have been unable to afford 
the development work and operators have been unable 
to afford the elaboration. 

A study of the exhibits will also show that in a very 
significant proportion the dimensions of the cab, if not 
of the complete vehicle, are determined by the size of 
the engine, but that the essentially bulky in-line un- 
supercharged four-stroke compression-ignition engine is 
dominant. This is an anomaly that is avoidable and was 
predictable: we dare recall that more than three years 
ago we pointed out the ill effects that would follow when 
Ford attempted to substitute a straight six for a vee 
eight. The inadequacy of the engines also is partly 
traceable to the speed limit, since rather little power is 
needed for operation on the ordinary roads in Britain, 
but even more directly to the fuel tax, which renders it 
economic to proceed more slowly than the legal limit up 
hills and, when heavy laden, gives an unreal attractive- 
ness to large engines of limited speed capability, and 
renders it dangerous to invest great sums of money 
in engine development. The falsity of the standards of 
excellence prevailing as a result of this distortion of 
economic truths is evident when it is observed that a 


time when the oil companies predict a surplus of lighter 
grade fuels, the Rootes two-stroke engine, which is at 
once a highly efficient petrol burner and a very compact, 
convenient source of high powers, is gaining little if any 
ground in the market and is in production in expensively 
small quantities. 

On an occasion when the effects of these ill-conceived 
restrictions are becoming obvious beyond denial, it is 
unwelcome that the President of the Society should 
choose to raise the only secondary subject of gross vehicle 
weight regulations at weights less than legal maxima. 
The legal maximum weights are certainly fit subject for 
criticism, the limit of 28 tons for a rigid or articulated 
vehicle having no apparent relationship to the limits on 
two- and three-axle units, while it should by no means 
be taken for granted that maximum weight is a fit para- 
meter for regulation: tyre pressure or the time taken 
to travel a set distance, standing start and finish, may be 
qualities more fundamental, more easily measurable and 
more amenable to engineering endeavour. Even less real 
significance attaches to the manufacturer’s gross vehicle 
weight, which may be dictated by the tyre ratings (and 
hence easily changed) the brake performance (and hence 
variable with the temperature) or the strength of the 
structure (and hence dependent on the road encountered). 
No doubt enhanced importance for the manufacturer's 
maximum weight would benefit the manufacturers, 
since an operator would be encouraged to use a vehicle 
rated for, say, the load carried on 99 per cent of occasions 
instead of 90 per cent. But for all parties other than the 
manufacturers far greater benefits would result if the 
industry was to evolve more sophisticated methods of 
measuring the performance of vehicles, so that an 
operator had a more reasonable likelihood of getting one 
suited to his needs. 


MACHINE TOOL INDUSTRY RESEARCH 
ASSOCIATION 


An announcement that a new research association is 
being formed to serve the British machine tool industry 
is particularly welcome news for this step has been 
advocated for a number of years and indeed the lack 
of such an association has long been one of the major 
criticisms levelled at the industry. Formation of this 
research association is being sponsored by the Machine 
Tool Trades Association and about 100 manufacturers 
in the machine tool making and associated industries 
have undertaken to finance the new body for a minimum 
period of five years. Its primary object will be to 
administer funds for the purpose of co-ordinating, 
accelerating and initiating research projects and it will 
use all available research facilities in the country to that 
end. In adopting this practice of using available re- 
sources, it is stated, quicker results from a wider range 
of projects will become available to the industry than 


eer es 
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if the organisation waited for the erection and equipment 
of its own laboratories. An early and useful effect ex- 
pected will be the acceleration of work on machine tool 
projects at present in hand at other research associations, 
universities, Government establishments and privately- 
owned laboratories. A director of research to be 
appointed shortly will be responsible for placing new 
projects under contract to existing establishments. 

Although it would, of course, be desirable for the new 
association to have its own laboratories, and the co- 
ordination of work at a number of establishments will 
be no mean task, the wisdom of making immediate use 
of existing facilities is unquestionable if reasonably quick 
results are to be expected. Further, to face the very 
high costs involved in providing, equipping and staffing 
new premises would naturally be beyond the means of a 
new association. As was mentioned in a recent National 
Engineering Laboratory report, the laboratory has 
some difficulty in establishing and maintaining effective 
collaboration with industry to use its facilities to the 
fullest effect and the new research association should be 
able quickly to remedy this state of affairs. The co- 
ordination of research to be undertaken will also do much 
to prevent over-lapping of efforts at individual estab- 
lishments and promote the efficient and economic use of 
facilities throughout the country. 

When the work of co-ordination and promotion of 
fundamental research, as distinct from development, en- 
visaged by the sponsors of the new association has come 
into full effect the potential of the British machine tool 
industry to meet the future needs of the manufacturing 
industries should be substantially increased. But it should 
not be anticipated in advance that revolutionary new de- 
signs of machines and techniques will be an immediate 
result. What the industry will have is an effective organ- 
isation to charinel and promote research into matters of 
design and production which undoubtedly will be to the 
ultimate benefit of both manufacturers and users of 
machine tools. With this in mind it is to be hoped that 
the new research association will receive the fullest 
assistance and co-operation from all concerned to ensure 
the success of its work. 


OPERATION ** CLEANSWEEP ” 


Within industry, much more realistically than on the 
road, it is widely recognised that human beings are 
thoughtless and often reckless and that mere propaganda 
can do very little to change their nature. The only 
really effective method of reducing the number of acci- 
dents, it is realised, is to keep down the number of pos- 
sible causes, as by placing guards on machines, using safety 
switches, inducing employees to wear suitable protective 
clothing, by insisting that gangways are kept clear and 
so on. What may not be quite so well appreciated, how- 
ever, even though people working in the field often stress 
it, is that it is not the more spectacular accidents which 
cause the greater number of injuries but such dull ones 
as those officially classified as persons falling, falls of 
objects, handling goods, stepping on or striking against 
objects, and use of hand tools. Almost 70 per cent of all 
accidents occurring in industrial premises can be classi- 
fied under those heads. 

The point has been well appreciated by the Royal 
Society for the Prevention of Accidents, of course; and 
this year it plans to draw attention to it and, at the same 
time, to make a real contribution to a reduction of acci- 
dents, by making the central theme of the National In- 
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dustrial Safety Week, beginning on September 26, 
“Operation Cleansweep.” Under that “Operation” all 
kinds of factories up and down the country will be 
expected to clear away accident provoking accumulations 
of waste, litter, scrap metal, and idle rusting derelict 
plant from yards, store rooms and workshops, the result 
being the elimination of many dangerous hazards. 

Good factory housekeeping will be at a premium. Not 
only will habits of personal tidiness be under scrutiny to 
see that tripping hazards are not created by odd scraps 
of waste, the discarded bolt, the odd chunk of wood, 
but so also will be the ingenuity of engineers and designers 
to see that machines and processes are, where necessary, 
redesigned or guarded to prevent the issue on to the 
surrounding floor of such things as swarf and oil. By 
bringing such problems into prominence during the week 
of the Campaign, the Society hopes to keep the benefits 
derived from a more orderly arrangement of workplaces 
uppermost in the thoughts of factory workpeople in the 
future. For ourselves, we commend the campaign to the 
managements of all engineering works and to consultants 
and contractors too. 


** POLARIS ” MISSILE 

The development of solid fuel as a propellant for 
ballistic rockets was particularly welcomed in the United 
States as an additional safeguard against surprise attack. 
Not only could the rocket be launched almost at once in 
an emergency, but it could also be transported from place 
to place and even launched from a mobile platform. But 
when in 1956 American engineers and scientists, strongly 
backed up by the naval authorities — who were dumb- 
founded by the astonishing performance of the nuclear 
powered “Nautilus” thought of launching it from a 
submerged submarine, no-one believed that the idea 
would become a reality within four years. All concerned 
are indeed to be congratulated on a technical achieve- 
ment which cannot fail to provide a marked contribution 
to the preservation of peace of the world. The original 
intention was to produce a “Polaris” by 1963 with the 
normal I.R.B.M. range of 1500 miles. But the antici- 
pated “missile-gap” and the absence of a ballistic missile 
warning system until that year caused increasing anxiety 
and it was decided to accept industry’s offer of 1200 
mile rockets launched successfully on July 20 from 
the submerged submarine “George Washington”. By then 
Congress had already authorised the building of 14 
similar vessels with procurement of long-lead items for 
seven more and there seems little doubt that approval 
will be given to the U.S. Navy’s proposal to have 45 of 
these vessels in service by 1965. In all they would be 
capable of launching 720 missiles from international 
waters which would reach almost every worthwhile 
target in the world. The United States defence chiefs 
are moreover satisfied that with the proved accuracy of 
inertial navigation to pin-point the position of the 
launching vessel, the “Polaris”, with its half-megaton 
warhead, provides a reliable and effective deterrent. 

In discussing the practicability of Britain adopting the 
“Polaris” — either as an addition or successor to the 
airlaunched “Skybolt” — it is essential to keep in mind 
the question of cost. Unless conditions change very much 
for the worse in the United States, she seems likely to 
continue to be able to afford four different types of deter- 
rent bases: land based both “hard” (underground) 
and mobile; air launched; and seaborne. The first of the 
five 5600-ton “Polaris” submarines the “George 
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Washington” is to cost over £38,000,000. The next 
four are to have a displacement of 6900 tons and it is 
thus doubtful whether the cost of these vessels will 
come down to any great extent despite the number under 
construction. Indeed the anticipated total expenditure 
on the 45 submarines with their missiles is no less than 
84 billion dollars. This allows for the extra cost of the 
somewhat larger “Polaris” —- an increase in length from 
28ft to 31ft, with a range of 1500 miles —- which is anti- 
cipated by 1963. It should be noted in this connection 
that the launching tubes in the submarines under con- 
struction have been made large enough to accommodate 
the larger rocket. On the other hand the cost of the 
“Polaris” missile itself is reliably reported to be no more 
than £500,000; and as the airlaunched ballistic rocket 
“Skybolt” is to have a range of only 1000 miles, it seems 
reasonable to assume that the cost of both these missiles 
will be about the same. 

Thus if the “Skybolt” comes up to expectations 
which will be known next year after the development 
trials it can be maintained that the Government is 
acting wisely in prolonging the life of the V-bomber until 
1970. But it is not too soon for Parliament to consider 
now what kind of deterrent will be required after that 
date, when, probably, aircraft will have become vulner- 
able to anti-aircraft measures, however far away from 
their target they launch their missiles. Many authorities 
believe that because of the appalling destruction caused 
by the H-missile, the possession of a relatively small 
number will provide an adequate deterrent even for a 
first class power. A range of 1500 miles would be fully 
adequate for a deterrent missile if launched from a sea- 
borne platform which seems the only suitable delivery 
vehicle for this country’s deterrent rockets of the future. 
Britain, France and the United States must, in fact, 
decide whether they can afford — or continue to afford, 
for even the United States is beginning to feel the pinch 

to build £38,000,000 submarines as a deterrent. If 
not they will have to be content with the next best 
surface ships armed with both guns and “Polaris.” No 
doubt radar and the possibility of aircraft and submarine 
attack detract somewhat from their value as deterrent 
bases (though the Americans, who are continuing to build 
super-carriers to launch medium range deterrent bombers, 
do not seem to think so). It is not a technical or naval 
problem but a problem for our legislators, depending on 
the relative importance they attach to the prevention of 
a very improbable nuclear war and the waging of a lesser 
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scale, probable war. And in view of the time taken to 
build ships these days, Parliament should get down to the 
problem without delay. 


ORGANISING CUSTOMERS’ VISITS 

Recently, at the invitation of a medium-sized firm a 
number of its customers and potential customers visited 
its works to see a new product and, we hear, were some- 
what appalled by the apparently complete lack of fore- 
thought which had been given to organising the visit. 
Upon arrival at the works from the station the customers 
were taken, reasonably enough, directly into the shop. 
But there a small number of the firm’s representatives 
sought out their own individual acquaintances. They left 
the remainder of the visitors guideless to drift round to 
see the piece of equipment on their own. It was, there- 
after, difficult for the strangers to get questions answered 
as the representatives were not identified by badges and 
in any case the usual workshop noises made hearing 
difficult. After an hour or so of aimless hanging about, 
for the piece of equipment was such that the initiated 
could appreciate its points in less than half an hour, 
very light refreshments were provided. The party was 
then taken back to the station and put on a train with 
no refreshment car. As most of the party had little 
chance of getting a meal until the evening the remarks 
on the train can be well left to the imagination! 

This is not the first time we have heard of, or have 
ourselves been members of, parties receiving similar treat- 
ment and we would strongly recommend that firms 
organising such customer visits for sales promotion 
should give the matter more forethought. They are 
more likely to lose than gain customers when the affairs 
are poorly organised. Lavish hospitality, although wel- 
come to the majority of visitors, is not essential to the 
success of such occasions. But forethought for the con- 
venience and comfort of guests is. If a host firm is not 
in a position to provide an adequate number of guides, 
to make them identifiable by the customers, to provide 
good facilities for inspecting the equipment in question 

and if it will not take the trouble to estimate the time 
required to show a product effectively and is unready 
to give its guests an adequate meal or to deliver them 
elsewhere in time to get meals for themselves then it 
would do better not to arrange collective visits of this 
nature at all. 





“ SOMETHING New ” 


** There are some inventions which address themselves to our notice 
with much elaborate comparison of results between old and new 
methods of effecting the same object, and there are others which, from 
their very completeness and self-containedness (to coin a word), admit 
of scarcely more than the simple announcement of the fact of their 
discovery. The invention of James Watt's separate condenser might 
have been given to the world in half-a-dozen lines, while as many 
pages are usually dedicated to the introduction of a new brickmaking- 
machine. We feel it necessary to premise thus much, because we wish 
to draw the attention of our readers to a fact which will be new to all 
of them (with the exception of a very limited circle), and which places 
us under the disadvantage above alluded to, of giving us no chance of 
making a long article about it.” 

“ The fact, then, is simply this:-—Given a bar of common malleable 
iron : it is possible, by a purely mechanical process, and without the 
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aid of heat, to increase the tensile strength of that bar SO per cent 
* On what principle ” it will be asked. On the same principle that wire 
is stronger per square inch of section than the bar from which it was 
originally drawn. To Mr. Lauth, an American engineer, is due the 
merit of making this particular egg stand on end, and his process, is 
as will be seen, of the simplest. Bars of common merchant iron are 
passed cold between grooved rollers, until the requisite degree of 
compression is attained. We saw, at the works in Manchester, a 
bar 2}in diameter, and 15ft long, rolled down to 2in in ten minutes 
(with practice this time could be reduced one-half). This }in is not 
lost—as in turning a shaft in a lathe—as the bar is lengthened about 
I}in to the foot. The bar came out quite polished, and parallel 
enough for shafting, but not quite straight. It was straightened by 
hand by two men in half an hour, and might be done by machinery 
in a few minutes. According to Mr. Fairburn ‘the effect of the 
consolidation was to increase the strength of the bar in the ratio of 
10 to 15° in the experiments made by him ~ 
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Progress at Winfrith Atomic Energy Establishment 


Good progress has been made with the develop- 
ment of the Atomic Energy Establishment, 
Winfrith, Dorset since we visited it last year 


(THE ENGINEER, AUGUST 7, 1959). Below 


we describe some of the research reactor 
projects seen last week during a second visit 


to the Establishment. The aerial view repro- 


duced here shows the Reactor Physics Hall 


and the two Zero Energy Halls with the 


administration block that connects them. 


AST week's Press visit to the Atomic 

Energy Establishment, Winfrith, Dorset, 
was prefaced by some introductory remarks 
from Dr. D. W. Fry, the director of the 
Establishment. Outlining the functions of 
Winfrith Dr. Fry explained that all the work 
planned for the Establishment relates directly 
to nuclear reactors. Some of it is designed to 
yield information needed by the Authority in/ 
its capacity as consultant on the civil power 
programme and on any nuclear propulsion 
programme that the Government may adopt ; 
some is to provide basic information needed 
for the further development of reactor systems 
that have already been selected as likely 
candidates for eventual introduction into the 
civil power programme ; and some is in the 
the nature of exploratory work relating to 
reactor systems and technologies about which 
more must be known before they can con- 
fidently be selected or rejected. 

The Establishment is also the headquarters 
of an international undertaking known as the 
“ Dragon ” project. This has been set up to 
design, construct and operate an experimental 
high temperature gas-cooled reactor, in order 
to obtain experimental proof of the feasibility 
of some of the novel features which this type 
of reactor employs. The experimental reactor 
will employ graphite as the moderator and 
helium as the coolant, while the fuel is to be 
a mixture of uranium and thorium in graphite. 
(A full description of the project has been 
published in THe ENGINEER, August 19 and 
26, 1960.) The Authority acts as the legal 
agent of the project and provides a number of 
supporting services for it. Some research 
and development is also undertaken at this 
Establishment by the Authority under con- 
tract to the project. An example is the work 
being carried out with the zero energy 
reactor “ Zenith.”” This reactor went critical 
on 19th December, 1959; its initial pro- 
gramme of work is directed towards estab- 
lishing in detail the design of the core of the 
“Dragon” experiment which is now being built. 

The Authority’s work at Winfrith is con- 
cerned primarily with those factors which 
determine how reactors may be maintained 


\ 


critical so that they can generate heat, how 
the heat generated may be removed in a form 
Suitable for conversion into power, and how 
the reactor may be controlled safely. The 
information coming forward from this work 
must be correlated and this requires the 
services of a group of engineers and physicists 
to do technical assessment work. Such work 
is also of importance in helping to define the 
profitable areas for future work. There are, 
of course, very close links between Winfrith 
and other establishments in the Research 
Group, especially Harwell where the nuclear 
physics and materials research is comple- 
mentary to the work at Winfrith ; and also 
between Winfrith and the other groups of the 
Authority—the Design and _ Engineering 
Group in particular. 

As Dr. Fry explained, the work is broadly 
organised on a functional rather than on a 
project basis : it is more convenient to define 


the use of equipment or the responsibilities of 


groups of staff as being for example in the area 
of reactor physics, or reactor control and 
instrumentation, rather than to talk about 
them in terms of particular reactor systems. 
This is not to say that most of the work being 
done at any given time cannot be identified as 
being directly related to a particular reactor 
concept. Indeed the reverse is normally true. 
But organisation on a functional basis recog- 


nises that the special equipment and the staff 


who are specialists in particular fields may, 
over a period, be engaged on work which is 
applicable to more than one reactor system. 
In one of the new buildings (B.40) we saw 
that the reactor physics work in connection 
with the magnox and A.G.R. types of reactors 
is well established. A number of experimental 
assemblies supplied with neutrons from 
external sources are being used for the de- 
tailed study of the physics of such systems in a 
collaborative programme of work undertaken, 
iN association with the Authority, by the 
industrial consortia which are building the 
nuclear power stations. This joint pro- 
gramme is known as the British Industries 
Collaborative Exponential Programme 
(B.1.C.E.P.). Another study concerns the 





effects which are likely to arise from the 
continued operation of such reactors for long 
periods of time when the composition of the 
fuel changes owing to the burning away of 
uranium 235 and the formation of plutonium. 
Two special pieces of equipment have been 
built-—** Scorpio * I and Il—for the study of 
assemblies containing plutonium as well as 
uranium in the fuel ; these assemblies can be 
heated to 400 deg. Cent. The equipment is 
contained in a steel shell to prevent the 
release of plutonium to the atmosphere in 
the unlikely event of a failure of a fuel 
element can. 

In another new building (B.33) we saw 
another sub-critical assembly, “ Helen.” 
It has been built in a form which will enable 
the Authority to study the reactor physics of 
systems moderated by light water, or by 
organic liquids, and with fuels having some 


enrichment with either uranium-235 or 
plutonium. 
Although some sub-critical and expo- 


nential assemblies can be driven by simple 
neutron sources, other experiments require a 
more intense source of neutrons that can 
only be provided from a reactor. The 
10kW source reactor “ Nestor,” now under 
construction and due to be commissioned 
later in 1960, has been designed so that 
five experimental assemblies can be set 
simultaneously around it. Four of these will 
be placed at the sides of the reactor core 
while the fifth will be placed over the top of 
the core. The assemblies will be contained 
within demountable concrete block caves 
adapted to suit particular experimental 
requirements. Each assembly can be isolated 
from the reactor by a neutron shutter which 
also acts as a gamma-ray shield. 

Another method by which reactor physics 
information is collected, using only small 
quantities of the material of interest, is by 
what is known as the oscillator technique : 
the specimen is moved in and out of a reactor 
and the effect of the specimen on the reactor 
power measured. The zero energy reactor 
“Nero” which has been moved from 
Harwell to Winfrith will be used in this 








HE ENGINEER _ Sept. 23, 1960 





way for measurements at room temperature. 
In the more advanced designs of reactors 
information over a considerable temperature 
range and with widely differing neutron 
energy distributions is required. To make 
these measurements, Winfrith has designed, in 
collaboration with industry, a special zero 
energy reactor, called “ Hector.” 

Work with sub-critical assemblies and with 
small samples of material is not able to pro- 
vide all the physics information required when 
designing power reactors. To study kinetic 
and control problems zero energy reactors 
are often also required. The Establishment 
is being equipped with three such reactors. 
One is “ Zenith,” mentioned above. The 
second is “ Dimple,” a zero energy reactor 


which is to be moved from Harwell to 
Winfrith in the early part of 1961. This 
reactor will be suitable for basic studies 
using liquid moderators, which might be 


heavy water, light water, or an organic liquid. 
The third reactor in this class to be built at 
Winfrith is “ Zebra * which is for the study 
of the physics of possible core configurations 
for fast-breeder power stations. 

The preparation of the special fuel samples 


Fig. 1—A fission counter 
being inserted the 
** Zenith ** reactor core 


into 


which are required for these physics studies ts 
the 


an important supporting feature to 
physics programme. The Winfrith Estab- 
lishment is at present setting up a small 


laboratory in which some of these specimens 
can be manufactured, and the laboratory 
will be equipped to deal with plutonium, 


uranium 233, uranium 235, and _ other 
special materials 
Further details of some of the research 


reactors at Winfrith are given below. 


** ZENITH * REACTOR 

The “ Zenith ” reactor (Figs. | and 2) has 
been designed and built to simulate the 
temperature conditions to be expected in a 
high-temperature gas-cooled power reactor. 
To allow for easy rearrangement of the core 
nuclear activity in the fuel elements is at a 
low level and the reactor power does not 
exceed about 100W. Since this power is 
negligible as a means of raising the tempera- 
ture of the core and reflector, the required 
heat is obtained by circulating nitrogen gas 
which has previously passed over electrical 
heating elements in the base of the reactor 
vessel. 






























Fig. 2—Main control room of the “‘ Zenith’ reactor. The observer is studying flux changes during 
the removal of fuel elements 
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The reactor core consists of a nearly 
cylindrical assembly of 235 fuel elements, 
8ft high and 4ft in diameter, in the form of 
graphite cylinders, containing pellets of 
fissile uranium oxide, fertile thorium oxide 
and graphite, arranged in regular patterns. 
The ends of the fuel elements are made of 
solid graphite which, with a 3ft thick graphite 
annulus surrounding the fvel, forms a re- 
flector to return some of the neutrons 
escaping from the fuel into the core, so 
reducing the quantity of fuel used. The 
reactor core is enclosed in a pressure vessel 
through which the nitrogen gas is pumped in 
a continuous closed circuit. The nitrogen is 
heated by a 200kW heater as it enters at the 
bottom of the core : the hot gas raises the 
core mean temperature to 800 deg. Cent 
At the top of the core the hot nitrogen is 
mixed with cooler gas before passing through 
the reflector : thus the reflector is kept at a 
mean temperature of 400 deg. Cent. At the 
operating temperatures it is very important to 
maintain the purity of the nitrogen and a 
purification system is used to remove traces 
of carbon monoxide and carbon dioxide 
The reactor pressure vessel and associated 
plant is enclosed in an airtight containing 
building. The reactor itself will be operated 
at a peak neutron flux of 10° neutrons/cm* 
sec. at a maximum nuclear power of 100W. 

“ Zenith” is controlled by neutron ab- 
sorbing rods in the graphite reflector. There 
are thirty control rod holes disposed in a ring 
round the core : twenty of these are occupied 
by motorised control rods and fixed absor- 
bers may be loaded into the other ten holes 
The twenty motorised rods include safety 
rods, shut off rods, temperature rods and 
a coarse and a fine control rod. Six flux 
measuring chambers are positioned in other 
holes at the inner edge of the reflector. There 
are four pulse counting fission chambers, 
two for use at high power and two at low 
power, and also two current fission chambers 
feeding shut down amplifiers. 

Activity in the fuel elements will be at a 
low level because the reactor power will not 
exceed 100W ; this permits easy rearrange- 
ment of the core. The reactor cost approxi- 
mately £400,000 including design, construc- 
tion and commissioning. For the first two 
years after commissioning “ Zenith ”’ will be 
used to check reactor physics design calcu- 
lations for the “ Dragon” high-temperature 
gas-cooled reactor experiment. 

The contractor responsible for the detailed 
design, construction and erection of * Zenith” 
was The General Electric Company, Ltd. of 
England, working to the basic design concept 
and specification prepared by the U.K.A.E.A. 


EXPONENTIAL STACK 


The exponential stack is an assembly 
designed to enable physicists to do experi- 
ments on plutonium fuels under heated (up 
to 400 deg. Cent.) and contained conditions, 
so that an accurate predicition can be made 
of the critical size of a reactor having the 
same lattice configuration as the experiment. 
The stack is constructed of graphite blocks so 
designed that a wide range of lattice geo- 
metries may be produced. At special points 
in each lattice unit, channels may be opened 
for the insertion of neutron detecting in- 
struments. From a pedestal of graphite 
containing neutron sources, neutrons are 
admitted to the stack and the distribution of 
these over the whole stack is measured, using 
boron fluoride (BF,) counters, to derive the 
critical size. 

The graphite stack is variable in frontal area 
from 5ft square to 12ft square, the depth 
along the fuel rods being 7ft, or 9ft 4in. 
It is heated by a number of radiant electrical 













Fig. 3—-Operator adjusting end heaters on the differ- 
entially heated graphite assembly 


heaters with a total consumption of 288kW 
The stack is contained in a thermally insulated 
chamber. Pressure differentials are main- 
tained to ensure that leakage can only occur 
away from the personnel chamber into the 
stack chamber. A large door separates the 
two compartments and provides access for 
erection of new lattice configurations. This 
door is fitted with a rotating circular panel 
with an access slide, which enables flux 
measuring devices to be inserted at any point 
in the stack. 

Neutron sources are provided, and located 
in the graphite plinth beneath the stack 
during experiments. The stack and plinth 
are separated by thermal insulation. The 
heating cycle is automatically controlled and 


Fig. 4 (above)—*“* Scorpio I ** 


experimental assembly. 


recorded and takes a maximum of 48 hours. 
Means are provided for nitrogen purging. 
Continuous-running alpha monitors are in- 
corporated and all ducts to atmosphere are 
guarded with glass-paper filters and fitted 
with automatic shut-off valves. Fire pre- 
cautions installations are built-in to handle 
any possible outbreak in either chamber. 


DIFFERENTIALLY-HEATED GRAPHITE 
ASSEMBLY 
Local temperature variations which occur 
within the lattice of an operating power 
reactor affect the physics of the reactor and, 
in particular, cause changes in power level. 
The differentially-heated graphite assembly 
has been built to help formulate the theory 
of this effect and to yield basic data. In 


particular it provides for the simulation of 


short lengths of fuel channel for the purpose 
of assessing the effect of beryllium canning on 
neutron flux as applied to an advanced gas 
cooled reactor involving temperature differen- 
tials from ambient to 400 deg. Cent. 

In the design stage this requirement 
necessitated the construction of a rig for the 
complex study of heat transfer problems 
together with problems associated with the 
heating of materials and conducted with the 
aid of a high-current low-voltage electrical 
system. 

One assembly installed at Winfrith com- 
prises a graphite stack resting on a graphite 
plinth which contains a neutron source. 
The graphite stack is pierced by seven 
channels, six of which are radially disposed 
around a central channel ; the outer channels 
are fitted with graphite liners and large 
beryllium tubes, whilst the central channel is 
fitted with a graphite liner and a thirty-seven 
beryllium tube cluster. Uniform heating of 
the graphite liners and beryllium tubes is 
achieved by passing high-current low-voltage 
current through them (Fig. 3) using four 


PR cee 


Fig. 5 (right)—With- 
drawing a new graphite block from the preheat oven of <* Scorpio hg 
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transformers. The equipment is designed for 
the temperature differential to be effective 
between beryllium tube, graphite liner, and 
graphite stack, in any order at any given time 
whilst maintaining the graphite stack con- 
stantly at room temperature. The graphite 
liner is designed to be never more than 
200 deg. Cent. above the beryllium tube. 
The problem posed by this requirement has 
been solved by the interposition of pure 
aluminium reflectors between all surfaces. 
The emission of toxic substances which 
could result from over heating of the beryl- 
lium tubes is guarded against by employment 
of ninety temperature trips—operation of 
any one resulting in immediate shut-down of 
the experiment. 

Neutrons from the antimony-beryllium 
sources in the piinth diffuse through the 
assembly. The neutron characteristics within 
the tubes are measured and from the results 
the effect of heated regions of moderating 
materials can be assessed. 


FINE STRUCTURE EXPERIMENT 


The fine structure stack is a sub-critical 
assembly which enables attention to be 
focussed on individual lattice units, so that 
the finer details of neutron flux distribution 
can be studied in lattices containing various 
fuels, by using activation detectors. Experi- 
ments will be conducted both at room 
temperature and with the fuel and moderator 
uniformly to any temperature up to 400 deg. 
cent. 

The graphite for the heated assembly 
consists of machined blocks forming a 
rectangular stack of maximum dimensions 
6ft by 6ft by 4ft 8in, the latter dimension 
being the length in the direction of the fuel 
channels. The stack is heated by radiation 
from electric heaters situated on the top and 
bottom faces. It is cooled by the closed- 
circuit gas system entering and leaving the 
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stack chamber on the same faces as the 
heaters. The stack is enclosed in a primary 
containment and access to a central block of 
graphite is obtained through a sealed door. 

A large-area antimony-beryllium source is 
provided to give the necessary uniform flux 
of thermal neutrons. The beryllium tubes 
are housed in a fixed plinth on one face of the 
stack, radioactive antimony being inserted 
when radiation is required. Because of the 
intense gamma radiation produced, the 
antimony is held in a source flask while 
operators are working on the stack and is 
inserted mechanically by operation of an 
external control console. 

The stack chamber is installed inside a 
second containment, known as the personnel 
chamber, which also houses a preheat oven 
and a cooling box. Flux measurements are 
made by measuring the activity of foils 
embedded in a central block of graphite 
inserted in the stack and it is necessary to 
cool this block within a half hour of com- 
pletion of an experimental period. The 
cooling box operates with the same cooling 
circuit as the stack chamber, the full flow 
being diverted for this purpose. The person- 
nel and stack chambers are kept below 
ambient pressure, the stack chamber pressure 
being the lower of the two. The outside of 
the personnel chamber is shielded with 
concrete blocks to absorb the gamma 
radiation produced by the antimony source 
when in the active position. Because of 
gamma radiation, several safety circuits are 
incorporated to ensure that the source 
cannot be made active while personnel are 
within the shielded area. 

To cater for the activation of the antimony 
slugs, provision is made for loading and 
unloading a transport flask from the source 
flask adjacent to the stack. The chamber and 
their associated blowers and heat exchanger 
communicate with atmosphere via_glass- 
paper filters. The outlet gases are vented to 
atmosphere through a chimney stack which, 
together with the inlets, is situated outside 
the experimental building. 

The exponential stack, the fine-structure 
experiment and the differentially-heated gra- 
phite assembly described above were built 
by Vickers Armstrongs (South Marston) Ltd., 
Swindon, Wilts. 


** SCORPIO ” 


The sub-critical assemblies * Scorpio |” 
and “ Scorpio II” (Figs. 4 & 5) will enable 
designers to predict the critical sizes of power 
reactors after various periods of operation, 
bearing in mind that the characteristics of 
uranium-fuelled reactors change as pluto- 
nium is produced in the fuel elements. 

Models of possible future lattice geometries, 
containing only a few tons of uranium, have 
been used successfully to predict the beha- 
viour of power reactors, such as those at 
Calder Hall, during the initial period of 
operation. To determine these changes, 
models must be used that contain both 
uranium and plutonium. Since the effect of 
the plutonium is dependent on the tempera- 
ture of the graphite moderator, it is essential 
to conduct the experiments over the range of 
temperatures that will be encountered in 
practice. 

“Scorpio |” will enable one type of 
model, an exponential reactor assembly, to 
be used to predict the critical sizes of power 
reactors after various periods of operation. 
Measurements will be made on models in 
which the lattice geometry, proportion of 
plutonium to uranium, and temperature will 
be varied under closely controlled conditions. 
The apparatus is designed to operate at 


temperatures up to 400 deg. Cent. “ Scorpio 
Il’ is similar in concept to “ Scorpio 1.” 
It is, however, smaller in size and will enable 
the other type of model, the sub-critical 
assembly, to be used. This model provides 
information on the details of local variations 
of neutron distribution within the repeating 
lattice units. Each reactor is contained 
within a steel shell to prevent the release of 
plutonium to the atmosphere in the unlikely 
event of a failure of a fuel element can. 

The outer shell of “ Scorpio I” can be 
seen with its personnel access door open, in 
Fig. 4. The electric heater mats, with a total 
loading of 250kW are disposed along the 
sides of the inner containment, the front of 
which constitutes the main door to the 
experimental assembly. Within the frame- 
work of this rectangular main door there is a 
circular panel equipped with a slide mecha- 
nism carrying instrumentation ports. By 
combining the movements of the slide 
mechanism and circular panel, neutron flux 
measurements can be made at selected 
points on the face of the pile. 

Referring to Fig. 4, the stairway gives 
access to the operating platform which is 
arranged on the roof of the outer shell ; 
the control console can be seen on the night 
and the nitrogen reservoir on the left. 
Behind this reservoir is a console containing 
alpha monitors. The remainder of the 
operating platform is occupied by blowers, 
ductwork and other auxiliaries. 

One detail of the smaller installation, 
“ Scorpio Il,” is illustrated in Fig. 5 which 
shows the operation of withdrawing a new 
graphite block from the oven where it has 
been preheated. 


* HECTOR “ RESEARCH REACTOR 


As announced in our issue last week, the 
U.K.A.E.A. has signed a_ construction 
contract with Fairey Engineering Ltd., 
and a control gear design contract with H. 
M. Hobson Ltd., in connection with a new 
zero-energy oscillator reactor which is to 
be built at the Atomic Energy Establishment, 
Winfrith. The reactor, which will be called 
“ Hector,”"* has been designed expressly to 
facilitate the use of the “ pile oscillator” 
technique for evaluating the nuclear beha- 
viour of fuels, moderators, and structural 
materials in reactors. This technique, which 
utilises small samples, has been highly 
developed by the U.K.A.E.A. to further the 
reactor physics aspects of power reactor 
development. “ Hector” is expected to go 
critical during 1962. 

“Hector” is unique in that it will be 
possible to reproduce closely the conditions 
appropriate to many different designs of 
power reactors. It is believed to be the 
world’s first reactor in which oscillator 
measurements can be made in such a wide 
range of conditions. 

The reactor core is an annulus of graphite 
and highly enriched uranium/aluminium 
alloy within which various assemblies of fuel 
and moderator may be constructed around a 
central tube. The sample under investigation 
will be cycled through this tube, producing 
oscillations in reactor power level from which 
the nuclear behaviour of the sample, under 
the conditions reproduced by the assembly 
can be determined. Since the fuel material 
in the assembly may be natural/or enriched 
uranium-235, plutonium, thorium, uranium- 
233 or irradiated elements from power 
stations, and since the assembly can be heated 
to 450 deg. Cent, it is possible to investigate 
samples under the conditions to be found 


*Heated Experimental C (carbon in the form of graphite) 
Therma! Oscillator Reactor 
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throughout the life of many different designs 
of power reactors. 

Successful measurements are possible only 
if the temperature of the heated assembly is 
extremely stable. It is desirable that the 
moderator temperature should not change 
by more than three thousandths of one 
degree centigrade per minute and the reactor 
control and instrumentation systems are 
designed to achieve this performance. 


* Nero ™ 

“Nero” is a graphite-moderated zero 
energy reactor used to investigate reactor 
physics problems associated with gas-cooled 
reactors. The graphite dimensions, lattice 
geometries, fuel elements and control rod 
locations within the reactor core can be 
varied within very wide limits to reproduce 
the system under investigation. The experi- 
ments carried out in “ Nero” are to deter- 
mine critical sizes, the effectiveness of 
reflectors, the kinetics of power changes and 
the performance of control systems. “ Nero” 
can also be used to assess the nuclear pro- 
perties of reactor materials by examining the 
effect upon the operating state of the reactor 
produced by the introduction of small samples 
of such materials into the system. “ Nero ™ 
was first commissioned, at A.E.R.E. Harwell, 
in February 1957. It was dismantled in 
October 1959 and transferred to the A.E.E. 
Winfrith. 


** HELEN ” 

“ Helen ” is a sub-critical assembly used to 
assist in the extension of calculation methods 
used for uranium-fuelled liquid-moderated 
systems to similar systems employing pluto- 
nium fuels. The experimental assembly 
consists of thin parallel plates of plutonium- 
aluminium alloy fuel suspended in a tank 
containing the chosen liquid moderator, the 
fuel assembly having a simple geometry to 
assist in comparison of experiment and theory. 
The sub-critical assembly is driven by a 
neutron source mounted beneath the tank, 
both the source and the tank being surrounded 
by a concrete biological shield. The neutron 
flux is measured automatically, using remotely 
controlled fission chambers, at a number of 
pre-determined positions in the assembly. 
From the results obtained, the thermal 
neutron flux distribution throughout the 
assembly can be mapped and the reactor 
physics parameters of the lattice deduced. 
These parameters are then compared with 
theoretical predictions. A range of lattice 
spacings and different moderators can be 
studied in the system. 

* ZEBRA ™ 

Fast reactor systems are being developed 
by the Authority for possible commercial 
application in the 1970’s. Earlier work carried 
out by the Research Group on fast reactor 
systems included the investigation of reactor 
physics using the zero energy reactors 
“ Zephyr" and “ Zeus.”” These zero-energy 
experiments provided design information for 
the fast reactor experiment now operating at 
Dounreay. . 

The next stage in the Authority's pro- 
gramme of fast reactor development is likely 
to be the study of possible designs for a 
prototype reactor. The zero energy reactor 
“ Zebra” is being constructed at Winfrith 
and will be commissioned during 1962. 
“ Zebra” has been designed to study the 
neutron physics of a wide variety of fuel 
assemblies containing uranium and pluto- 
nium, this work being complementary to 
that carried out at the Dounreay Experi- 
mental Reactor Establishment. 


Large Turbine Disc Slot Broaching 
Machine 


A special machine has been developed by J. L. Jameson, Lid., for broaching fir-tree 
slots in turbine discs up to 8ft 4in diameter and \Oin thick at cutting speeds up to 


1Sft per minute. 


The machine has a beam-mounted broaching slide which can be 


inclined to any angle up to 35 deg. either side of the vertical axis to cut the slots 
in discs supported horizontally on an indexing fixture. 


HEN broaching inclined fir-tree slots in 

turbine discs the procedure on con- 
ventional vertical broaching machines is to 
set the worktable to the required angle. 
Some time ago J. L. Jameson Ltd., of 
Ewell, Surrey, was entrusted with the 
development and construction of a machine 
which departed from this accepted practice 
when C. H. Parsons and Co., Ltd., decided 
to install a new large-capacity machine 
specially designed for this class of work. 
This machine, recently completed, has a 
broaching slide which can be inclined to any 
angle up to 35 deg.. either side of the vertical 
axis to cut the.slots in discs clamped hori- 
zontally on the worktable. A number of 
advantages are claimed for adopting this 
method of swivelling the broaching slide and 
not the work fixture to cut inclined slots. 
On a conventional vertical broaching machine 
a very large and heavy indexing fixture would 
be needed to support the size and weight of 
discs it is proposed to broach at the range of 
angles required. As in such cases it is neces- 
sary that a disc should be tilted accurately 
in respect to the centre of the slots to be 
broached, the combined weight of such a 
fixture and workpiece would make it difficult 
to incorporate means of sensitive angle 
adjustment and the tilting operation would 


require an appreciable amount of power. 
The weight of a heavy disc on the central 
supporting spigot of the inclined indexing 
fixture would impart a tendency for the 
disc to sag to one side and throw it off-centre. 
Furthermore with such a fixture set in an 
inclined position the loading of a heavy disc 
on its central locating spigot would not be 
particularly easy. 

The broaching slide of the new machine 
has an effective stroke of 12ft and it is 
capable of taking turbine discs up to 8ft 4in 
diameter by i0Oin thick. It is hydraulically 
operated and arranged for steplessly variable 
broaching speeds up to I5ft per minute with 
return speed rates adjustable up to 30ft per 
minute. The machine is designed for indi- 
vidual single stroke broaching with hand 
indexing of the worktable, there being 
automatic table retraction between the work- 
ing and return strokes. 

The general design of the machine can be 
seen in the photographs we reproduce, which 
were taken in the builder’s works during 
acceptance _ tests. For convenience the 
machine was assembled at the manufacturer’s 
works in a 12ft deep erection pit, as shown, 
but it will be installed in a 7ft pit at the 
Parsons works. It weighs some 140 tons and 
this weight is distributed over a number of 
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wedge design, self-aligning levelling jacks in 
the base. The main bed and column of 
heavy box-form welded plate construction 
were made in parts for convenience in trans- 
port and erection, the bed being in two parts 
and the column in three parts. These mem- 
bers are bolted and tenoned together and 
heavy curved box-section cast iron arms 
bolted on each side between the base and 
column assemblies complete a rigid structure 
to resist the stresses imposed during broach- 
ing operations. 

The cast iron inclinable beam carrying the 
broaching slide has integral with its centre a 
large circular flange. Through a central bore 
in this flange the beam swivels on a spigot 
which is integral with a clamping boss on 
the centre of the column. Bolts extending 
through holes in the beam flange are carried in 
a tee-slot machined round the column boss 
and these bolts are used to lock the beam to 
the column when it has been set to the 
required angle. Additional clamping is 
provided by bolts projecting through lugs at 
each side of the beam extremities, the heads 
of the bolts being carried in curved tee-slotted 
members fitted on the column assembly at 
9ft radius above and below the centre spigot. 
This beam spigot and the clamping bolt 
members can clearly be seen in one of the 
illustrations showing the machine’ under 
erection. Angular settings of the inclin- 
able beam are effected by a helical gear 
segment attached to the rear of the central 
flange. Through this gear the beam is 
rotated by a meshing pinion and a worm 
reduction gear which is turned by a hand- 
wheel at the side of the column with reference 
to a graduated dial, one complete turn of the 
handwheel swivelling the beam through an 
angle of 0-5 deg. 

The broaching slide which, including over- 
run, has a stroke of 12ft 9in and takes 
broaches up to I1ft long, slides on hardened 


Broaching machine undergoing tests at maker’s works with a 48in diameter disc in position on the table fixture (left) and machine in course of erection (right) 
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Swivel beam, with broaching slide cylinder in course of assembly. 


The broaching slide casting can be 


seen behind the beam 


and ground nitrided steel guides attached to 
the beam. These guides of 7in by 3in section 
are 24ft 6in long ; one guide being fixed and 
the other adjustable, to set the running 
clearance of the pressure reaction faces, by 
wedge-section cast-iron strips set along its 
full length. The beam assembly incorporates 
a 10in diameter hydraulic broaching cylinder, 
the 44in diameter piston-rod of which is 
anchored to the slide. 

The table assembly is carried on a 7ft 
square shuttle table moving in slides on the 
main bed and on this table the main fixture 
assembly can be positioned in accordance with 
the diameter of the disc to be broached. This 
shuttle table has a maximum transverse 
adjustment of 8in in respect to the broaching 
arm for setting purposes, it also has a side- 
ways adjustment of 9in, although in normal 
broaching work its centre line is in line with 
that of the broach. The table is arranged for 
an automatic inwards and outwards shuttle 
movement of Sin to impart worktable retrac- 
tion before broach return at the end of a 
cutting stroke. ‘ Shuttling”’ of the table ts 
effected by a connection to an eccentric disc 
on a vertical crankshaft in the bed at the 
front of the machine. This shaft is turned 
through a rack and pinion mechanism 
operated by a double-acting hydraulic cylin- 
der and the pressure fluid supply to this 
cylinder is interlocked with that to the main 
broaching slide cylinder. When a cutting 
stroke is initiated the pressure fluid first 
passes into the rear of the shuttle cylinder to 
bring the table forwards to stop and then the 
fluid can pass on through ports in the shuttle 
cylinder to the main cylinder for the broach- 
ing stroke. At the end of this broaching 
stroke fluid first passes to the front of the 
shuttle cylinder, to retract the table, before 
passing through ports to the return side of the 
main cylinder to raise the broach slide. 

The shuttle table stops are adjustable and 
the vernier setting of an eccentric bush 
carrying the crankshaft operating the table 
ensures that the crank disc is at what may be 
termed “ top dead centre * to hold the table 
forward rigidly against the stops during the 
broaching operation. 

A heavy base member bolted on the shuttle 
table supports the broaching fixture table 


through a large diameter central spigot and 
flange. A gear ring is fixed round the circum- 
ference of the fixture table and the table is 
turned through a pinion by a handwheel for 
work indexing purposes. Location, when 
indexing, is carried out by the use of inter- 


changeable rings bolted to the lower part of 


the table. Holes appropriate to the number 
of slots required in a turbine disc are bored 
round the circumferences of the rings and a 
hardened and ground pin, moved up or down 
by a small lever from the base of the fixture, 
locates the worktable on each indexing. 

The combined weight of the fixture and 
work ts relieved during the indexing operation 
by the introduction of pressure oil into a 
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chamber below the fixture spigot. This oil, 
supplied by a small independent } h.p 
pumping set, raises the rotatable assembly 
just clear of its supporting surfaces and gives 
the ease of movement necessary to ensure 
precision location of the pin in the holes of 
the index plate. The turbine discs have only 
relatively shallow keyways and they are 
located on a slotted spigot on the fixture by a 
key, a top clamping plate being fitted to hold 
them in position. This method of holding the 
discs would not alone be sufficient during the 
broaching operation and a series of support- 
ing pads extending up from the shuttle table 
are set round the outside diameter of the discs 
When the machine is installed at the works of 
C. A. Parsons and Co., Ltd., these work 
support pads will also incorporate hydraulic 
clamps which are applied during the broach 
ing operation and released during indexing 
For testing purposes at the maker's works 
manually operated clamps were fitted on the 
machine. 

The hydraulic system of the machine is 
supplied with oil at 1000 lb per square inch 
from a pumping set comprising two Vickers 
pumps driven by a 45 h.p. motor. A metered 
supply of lubricant is delivered automatically 
from a central unit to a number of points 
along the ways of the shuttle table and 
broaching slide when they are in motion 
Coolant is delivered to the broaching point 
by a | h.p. pumping set from a tank built into 
one of the base members and after use it 
drains back into the tank through perfora- 
tions in a plate at the column base. 

Broaching operations are controlled from 
duplicated push-button panels on each side 
of the shuttle table and platforms above the 
level of the table give free access to these 
controls and the working area. This ease of 
access to the broaching slide is of particular 
importance in reducing the machine down- 
time as the fir-tree slots are progressively 
machined with a series of broaches which are 
changed at the completion of each indexing 
cycle. A panel at the front of the machine 
contains the controls for the shuttle table and 
indexing equipment. 


Design of Reinforced Cylinder for 
Nuclear Reactor Pressure Vessel’ 


By R. W. LAKIN¢# and S. S. GILLt M.Sc.Tech., Ph.D., M.1.Mech.t 


On the assumption that non-destructive testing places a limitation on plate 
thickness the authors of this paper discuss the design of a reinforced cylinder for 
a nuclear reactor pressure vessel, with the object of allowing for increased 
pressure and greater heat production to be obtained from a given size of reactor 


without a proportionate increase in capital cost. 


The reinforcement consists 


of a number of layers of comparatively thin plate, fitted around the main 
cylindrical shell, the joints being welded. Experimental work has been done with 


the help of two one-tenth scale models. 


It is concluded that the cylindrical part 


of the pressure vessel can be reinforced by thin laminar strips to make it suitable 
for working at the same pressure as for the hemispherical ends. 


“HIS paper describes a study of a re- 
inforced cylindrical reactor pressure- 
vessel using the reinforcing technique de- 


scribed by Mantle, Marshall and Palmer.’ 
The vessel design adopted is shown in 
Fig. |. The reinforcement consists of 
seventeen layers of jin thick plate in 


convenient widths (approximately 2ft). 

The thickness of reinforcement has been 
chosen to give equal circumferential and 
longitudinal stresses in the base cylindrical 
Shell. [A full discussion of the formula for 
the thickness of the reinforcement and its 

* Institution of Mechanical Engineers. Written discussion of 
this paper is invited and contributions should reach the Institution 


at |, Birdcage Walk, London, S.W.1, by October 31, 1960 
+t Nuclear Power Group, Knutsford, Cheshire 


derivation is given in Appendix | of the 
paper]. It should be noted that the reinforce- 
ment is not under longitudinal stress. It is, 
therefore, important that the first layer 
should not be welded to the base shell as 
this would be the only part of this layer which 
is strained longitudinally with the vessel. 
For this reason the precaution has been 
taken of inserting a weld backing-piece 
between the vessel and the first layer. 

The following are features of the design : 

(1) The reinforcement is of comparatively 
thin plate and only required to fit around a 
large vessel of small curvature. It is possible 
to make the layers conform closely to the 
vessel wall profile. 
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(2} The layers have the same _ physical 
properties as the inner shell. 

(3) Time and motion studies on a 1Oft 
deep strake from the SOft diameter Berkeley 
reactor vessel and on the barrel of No. 2 
Reactor pressure vessel at Berkeley site 
showed that the layers could be fitted in an 
acceptable time. 

(4) The cost per ton of reinforcement is 
less than that of homogeneous plate. The 
lin thick plate costs less per ton from the 
steel makers than the thicker plate, and the 
cost of fitting the layers is more than out- 
weighed by the much smaller volume of weld 
metal required. It should be noted that the 
cross-sectional area of weld metal in the 
4\in thickness of reinforcement is about the 
same as would be required in a butt weld in 
solid plate of half the thickness. 

(5) Although the thermal conductivity of 
the reinforcement is less than that of the 
base shell, this is not important for the 
application and proposed design, which 
includes a cooling system to maintain the 
side wall and top end-closure at a temperature 
only slightly above the inlet gas temperature. 
This aspect is discussed in more detail 
below. 

(6) Although it is not possible to radio- 
graph the welds, they are only in {in thick 
plate, and magnetic crack detection on the 
completed ground weld can be considered 
to be satisfactory. 

It will be noted from Appendix I that the 
stress in the reinforcement is only 70 per 
cent of that in the main shell. There is, 
therefore, an inherent weld discount factor 
in the design to allow for the unavoidable 
reduction in examination standard. A further 
point is that the staggering of welds and the 
use of multi-layer construction ensures that 
even if one weld should fail, there would be 
no possibility of this initiating a failure 
through the complete structure. This latter 
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Design of reinforced vessel 


factor was a further reason for using backing 
strips to prevent the adhesion of the first 
layer to the base shell. 

(7) The fitting of large branches in the 
reinforced portion would be most difficult, 
if not impractical, but consideration of the 
design shows that all the major branches can 
be fitted in the end-closures without over- 
crowding the weld seams, and the only 
essential side-wall penetrations are those for 
the Wigner growth measuring probes which 
are lin bore. It is not difficult to accom- 
modate these in the circumferential gap 
between bands. 


IMPERFECTIONS 


Theoretical Considerations.—As described 
in Appendix I the thickness of reinforcement 
has been chosen so that, assuming a perfect 
fit of the reinforcement, the longitudinal and 
circumferential stresses in the cylindrical 
portion are equal to each other and to the 
membrane stress in the hemispherical end. 
Thus, in the case of perfectly fitting rein- 
forcement, there are no discontinuity bending 
Stresses at the tangent line due to incom- 
patibility of radial strain, as in an unrein- 
forced vessel.? 

However, in practice there will be gaps 
between the layers of reinforcement, and the 
size and area of these were investigated at 
the same time as the time and motion studies 
referred to above. A large number of gap 
measurements were made on a small regular 
pitch over the whole surface of each layer. 
As might be expected, the contours of the 
gaps followed no regular pattern and typical 
gap measurements may be summarised as 
follows : 


Average gap between the first layer and the base shell 0-01 lin 
Average gap between the first layer and second layer 0-009in 
Average gap between al! subsequent layers 0-005in 


Average gap is here defined as the arithmetic 
mean of all gaps measured. The largest 
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gaps were of the order of 0-040in-0-050in 
over very small areas. 

In the light of the results which can be 
achieved in practice, it remains to assess the 
significance of gaps of this order of magni- 
tude. Their effect on the membrane and 
bending stresses in the base shell and on the 
stress distribution in the layers themselves 
must be considered. 

No simple analytical theory is possible 
which will predict the stresses accurately, 
but the following simplifying extreme assump- 
tions lead to an understanding of the 
behaviour of the structure : 

(1) The layers are infinitely 

bending. 

(2) The layers 

rigidity. 

On assumption (1) the main shell will 
dilate with increasing simple tensile stresses 
as the pressure is increased, until the gap 
between itself and the first layer is closed, and 
the layer comes into action over the whole 
outer surface of the cylinder. Gaps between 
successive layers will be taken up by a 
simple repetition of this process. 

Remote from the end-closures, the effect 
of gaps will be to produce simple tensile 
stresses as would be produced by a uniform 
annular gap. The “ equivalent annular gap ” 
is one which gives the same circumferential 
length of wrapped layer as the actual gaps. 
It can be shown [Appendix II of the paper] 
that the “ equivalent annular gap” is equal 
to the average of a large number of gap 
measurements taken around the circum- 
ference of the layer. The calculation of the 
stresses due to annular gaps is given in 
Appendix III of the paper. 

However, the gaps vary longitudinally 
across the layer. Therefore, the principle of 
considering the average gap as a uniform 
annular gap leading to the principle of 
conformity of circumferential length is not 
valid since the effective circumferential 
length of a layer varies throughout its depth 
(that is, longitudinally along the vessel). 

On assumption (2) the effect of a gap is to 
subject the area of base shell under the gap 
to additional local loading equivalent to half 
the internal pressure in the vessel, that is, 
that portion of the shell receives no support 
from the reinforcement above it. Fig. 2 
gives the stresses in the base shell due to 
unsupported areas of different dimensions. 
The derivation is based on a method due to 
Bijlaard.* 

From Fig. 2 it will be seen that unsup- 
ported areas of approximately 100 square 
inches will give rise to additional stresses of 
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4000 Ib per square inch in the base shell if 
the gap between shell and first layer exceeds 


0. 036in. For an unsupported area of 
100 square inches with a gap less than 
0-036in the gap will close completely 


with an additional stress of less than 4000 Ib 
per square inch. 
Fig. 3 shows the results of an independent 
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Fig. 3—Additional stresses owing to ineffective 
reinforcement 


analysis which assumes the complete omission 
of reinforcement over various lengths of 
shell adjacent to, and away from, the ends. 


This shows that small longitudinal gaps 
between the bands are acceptable. 
Experimental Work.—Without _ experi- 


mental work it is not possible to proceed 
further with an assessment of the stresses 
which will arise owing to practical imper- 
fections. For example, it is obvious that 
tensile stresses in reinforcement layers will 
tend partially to close the gaps, thus reducing 
the stresses which would have been calculated 
on the assumption of infinite bending rigidity. 
At the same time, as the gaps are, in the 
main, probably due to imperfections in the 
plate surface of both the base shell and 
layers and not to differences in circumference, 
the gaps will never completely close and 
thus the assumption of infinite flexibility 
will give incorrect and probably pessimistic 
results. 

Two model vessel investigations have been 
carried out in which the ratio of thickness 
of reinforcement to model vessel wall thick- 
ness was almost the same as for the proposed 
reactor vessel. 

(1) A "/,9-scale model vessel geometrically 
similar to the proposed reactor vessel but 
with a reduced number of layers (four 
compared with seventeen) to allow the use 
of plate of feasible welding thickness. 

(2) A "/;9-scale model vessel in which the 
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vessel thickness was lin. This permitted the 
use of a more representative number of 
layers (thirteen compared with seventeen). 
(See Fig. 4.) The results from this model 
are described elsewhere.! 

The geometrically similar vessel had geo- 
metrically similar damping lengths for the 
discontinuity stresses and the general form 
of the stress distribution will therefore be 


similar to that which can be expected on a 
The 


full-scale vessel. larger 
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Fig. 4— Arrangement of lin wall thickness test vessel 


layers on the lin thick vessel allowed an 
assessment to be made of the validity of the 
annular gap assumption. 

The results of the experiments on the thin, 
or geometrically similar, vessel (1) are shown 
in Fig. 5. The dotted lines in the vicinity 
of the tangent line represent estimated 
values of the stresses when allowance has 
been made for a manufacturing imperfection, 
namely, a slight underflushing of the weld 
at the tangent line. 

In the experiments on the thin vessel, it 
was found possible to measure the stresses 
on the outside surface of the base shell under 
the reinforcement. This was carried out 
using Huggenberger tensometers measuring 
strains on the main shell through small 
holes in the reinforcing layers. Fig. 5 shows 
experimental results for the stresses in the 
cylindrical portion of the shell as well as 
in the vicinity of the tangent line. Tabulated 
at the top of Fig. 5 are the hoop stresses on 
the outside of the outer bands. 

Comparing the results of the two model 
vessels the following general summary of the 
behaviour of the reinforced pressure vessel 
structure can be made. 

(1) The effect of gaps between the first 
layer and the vessel and between successive 
layers is to increase the stresses in the base 
shell as follows : 

(a) In the case of the thick vessel the 
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average hoop stress is about 18,000 Ib per 
square inch compared with 15,000 Ib per 
square inch for perfectly fitting bands at 
the pressure for which the results are plotted. 
As stated,’ using the assumption of a uniform 
annular gap, this corresponds to gaps between 
each layer of less than 0-O00lin. Although a 
complete survey of the gaps was not made, 
from the few measurements taken it is quite 


certain that in fact the average gaps were 
greater than this. 
(b) In the case of the thin vessel, the 


average hoop stress was again about 18,000 Ib 
per square inch compared with 13,600 Ib 
per square inch for perfectly fitting bands 
at the pressure for which the results are 
plotted. This stress of 18,000 Ib per square 
inch would correspond to average gaps of 
0-003in between vessel and first layer and 
between the other layers, using a uniform 
annular gap theory. For this model, some 
attempt was made to measure the gaps as 
the layers were applied The gaps were 
measured only in the region where the strain 
gauges were applied and even here a com- 
prehensive survey of the gaps was not 
possible. Gaps up to 0-020in were recorded 
Contour lines for 0-00Sin, 0-O08in, 0-01 2in, 
and 0-O1Sin gaps were plotted. These 
showed that large regions existed where gaps 
of these magnitudes occurred although there 
were regions where there was much better 
contact. It may, however, be concluded 
that the average gap was in fact greater 
than the 0-003in suggested by the stress 
measurements and that in both models the 
uniform annular gap theory leads to pessi- 
mistic predictions of the hoop stress in the 
base vessel 

This factor is emphasised by the fact that 
the layers in both models were fitted by the 
same process and that the finish of plate 
material was similar in both cases. It would 
follow, then, that if the annular gap assump- 
tion were true, the stresses in the thick vessel 
would be much higher than in the thin 
vessel as there are over three times as many 
gaps. 

(2) The fact that the hoop stress in the 
barrel is greater than the stress in the 
hemispherical ends leads to both longitudinal 
and circumferential discontinuity bending 
stresses of the type shown in Fig. 5 of this 
paper. 

(3) Variation of gaps in longitudinal and 
circumferential directions leads to bending 
stresses in the main cylindrical shell. Fig. 5 
shows the fluctuations of stress about the 
mean value of 18,000lb per square inch 
hoop stress and 13,000 lb per square inch 
longitudinal stress for the barrel portion. 
Clearly these fluctuations of stress are 
bending stresses and are caused by random 
variations of gaps both longitudinally and 
circumferentially. These stresses are of the 
type which would be expected on the local 
loading concept using the assumption that the 
bands have infinite bending stiffness. 

(4) Hoop stresses in the outer layers of 
each model vessel showed considerable 
fluctuations. The average value for the 
thick vessel was 6500lb per square inch 
with minimum and maximum values of 
1650 and 14,550 lb per square inch respec- 
tively. For the thin vessel the average hoop 
Stress in the outer layers was 4830 lb per 
square inch with variations between a mini- 
mum of 1000lb per square inch and a 
maximum of 95001lb per square inch. In 
both models, stresses were measured in the 
outer layers as soon as pressure was applied. 
The wide variation of stress in the outer 
layer and the production of stress as soon 
as pressure was applied are not consistent 
with the uniform annular gap theory. 
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From these experiments, it was concluded 
that whilst neither of the two extreme 
assumptions regarding the behaviour of the 
reinforcement is applicable, the assumption 
of infinite bending flexibility is very pessi- 
mistic. 

Experimental work was also carried out 
to investigate the effect of the tensile stress 
in the layer on the closure of the gaps. By 
means of screws a tension could be applied 
to the jin plate. As the load was applied the 
tensile stress in the jin plate was measured 
with Huggenberger tensometers and the gap 
between the plates was measured using a 
magnetic device. 

The results [not produced here] show that 
a tensile stress of 2-3 tons per square inch 
is almost completely effective in reducing 
the gaps to a value which is not significantly 
further reduced by the application of much 
higher tensile stresses, and it is to be noted 
that at this stress the gaps were of the same 
order as those measured in the full-scale 
wrapping investigation. 

This correlation is most satisfactory since 
the measured value of the stress induced in 
the layers by weld shrinkage as measured 
in the full-scale wrapping investigation was 


in fact 2-3 tons per square inch. It was 
therefore concluded that there was no 
necessity either to employ pretensioning 


devices or to carry out a second stress relief 
of the vessel following the wrapping opera- 
tion to relieve unduly high stresses in the 
layers. 

It also follows from the results obtained 
that the tensile stresses in the bands due to 
internal pressure in the vessel, which are 
additional to the tensile stresses due to 
weld shrinkage, will not close the gaps 


appreciably more. Hence, these experiments 
tend to confirm the results obtained on the 
two model vessels that the uniform annular 
gap theory does not give a true picture of 
the behaviour of the reinforcement. 
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PERMISSIBLE DESIGN STRESS 


For a reinforced pressure vessel of the 
proposed design, the permissible design 
pressure is limited by the ends. 

Using a weld efficiency factor of 0-9 for 
a nuclear application, a 28-32 ton per square 
inch boiler plate, and allowing for some 
discontinuity stresses local to the tangent 
line, a design stress of 12,500 1b per square 
inch has been chosen. 

From the experimental and_ theoretical 
investigations which have been described in 
this paper, it is considered that if a reinforced 
reactor pressure vessel is constructed with 
a fit of reinforcement of similar standard to 
that achieved in practice during the full-scale 
wrapping investigations, the average circum- 
ferential hoop stress will be approximately 
14,000 Ib per square inch. Additional stresses 
due to local gaps will be of the order of 
4000 Ib per square inch which are much 
lower than local stresses which are obtained 
at stress raisers (nozzles, &c.) in conventional 
practice. 


STANDARDS AND METHODS OF MANUFACTURI 


The 3in thick base shell would be manu- 
factured and constructed to the requirements 
of B.S.1500 Class | vessels, that is, all 
butt-welds are radiographed and the whole 
vessel is stress relieved. During the construc- 
tion it will be necessary to ensure that the 
outside contour of the vessel is as smooth 
as possible, that is, difference in plate thick- 
ness will be accommodated on the inside 
of the vessel, and the welding technique will 
avoid local depressions at longitudinal welds. 
Following stress relief the base shell would 
be subjected to a pressure test equal to 
14 times the design pressure of the base 
vessel. 

After this pressure test the reinforcement 
would be applied to the cylindrical portion 
of the vessel. As the reinforcement is applied 








Graphs of results of experiments on the test vessel 
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it will be necessary to have a rigorous 
inspection in order to ensure that the wrap- 
ping procedure is satisfactory. 

When the reinforcement has been applied 
the final proof test will be in accordance 
with the requirements of B.S. 1500 Class | 
vessels. 


EFFECT OF TEMPERATURE GRADIENTS 


The layer-type construction has a lower 
thermal conductivity than has a homogeneous 
structure. Experimental work using speci- 
mens consisting of layers of jin thick mild- 
steel plate showed that the thermal resistance 
of the structure was not more than twenty 
times that of an equivalent thickness of mild 
steel. This factor decreased with both 
increased temperature gradients and contact 
pressure. The former effect was probably 
due to increased radiant heat transfer and 
the latter effect can be attributed to increased 
contact area. 

All this work was carried out using fairly 
large specimens, up to 4 square feet in area, 
and practical difficulties placed a limit on 
the contact pressure which could be obtained. 
This was approximately 3 lb per square inch. 
On an actual vessel the pressure will be 
approximately half the internal pressure 
between the first layer and the shell, and 
somewhat less between subsequent layers. 
Earlier work on the effect of contact pressure 
on the thermal conductivity of small steel 
discs suggests that the pressure between the 
layers which will be obtained under the 
working pressure will decrease the thermal 


“resistance to a value of not more than ten 


times that of solid plate. 

However, the factor of twenty has been 
used in the theoretical analysis to obtain a 
conservative estimate of the thermal gradients 
which would be obtained during normal and 
transient operating conditions. 

The temperature will remain sensibly 
constant across an individual layer and the 
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major part of the temperature difference 
will be across the space between two layers. 
Therefore the effect of a temperature gradient 
will be to alter the circumferential length of 
the layers and hence the effective gap between 
them, thus producing changes in the direct 
tensile stresses in the layers and base shell. 
When the gradient is positive, that is, the 
shell temperature is higher than the bands, 
the reinforcement becomes more effective, 
the stresses in the reinforcement are increased 
and those in the base shell reduced. When the 
gradient is negative the reverse applies. 

For an extremely pessimistic estimate of 
the stresses in the reinforcement and base 
shell from both pressure and temperature 
gradients the following method of analysis 
has been used : 

(1) When the temperature gradient is 
positive, the reinforcement is considered to 
be perfectly fitting as far as pressure stresses 
are concerned, and the stresses due to 
pressure are calculated by the method shown 
in the Appendix. The stresses due to tempera- 
ture gradients are calculated [using the 
method shown in Appendix III but not 
reproduced here]. They will, of course, be 
negative but the analysis still applies. This 
method gives an overestimate of the stresses 
in the reinforcement. 

(2) When the temperature gradient is 
negative the stresses from both pressure and 
temperature gradients are analysed [by the 
method shown in Appendix III where the 
values of 8 are taken as the sum of the 
average manufacturing gaps (treated as 
uniform annular gaps) and the gaps due to 
the temperature differential]. This gives an 
over-estimate of the stresses in the base shell. 

During operation there will be a continuous 
flow of inlet gas through the cooling annulus 
(item 10, Fig. 1). This removes heat from 
neutron irradiation, which is generated in the 
steel plate itself, and from conduction and 
radiation from the graphite structure. At 
the bottom of the core, therefore, where 
neutron irradiation is at a minimum and 
the graphite at the inlet gas temperature, the 
shell will be receiving heat from this gas 
and losing it through the lagging. At the 
core centre the vessel will be receiving heat 
from irradiation and losing heat both to the 
cooling annulus gas and to the lagging. In 
both cases, the net effect is generally to 
improve the efficiency of the reinforcement. 

The inlet gas has a very stable temperature 
and its use as a cooling medium has the 
advantage of insulating the vessel wall from 
the sudden temperature changes which can 
occur in the reactor from various fault 
conditions. Of the possible transient and 
fault conditions which can affect the stresses 
in the vessel, the two extreme cases occur 
during start-up following a prolonged shut- 
down when the bands are at an appreciably 
lower temperature than the inlet gas, and 
during a control-rod trip when the neutron 
heating effect is removed and the band 
temperature is above that of the cooling 
medium. In the first case, the bands will 
have higher stresses than under normal 
operation and in the second case the effective- 
ness of the reinforcement is reduced. This 
effect is not as serious as might be anticipated 
because the reactor trip will inevitably be 
accompanied by a drop in outlet gas tem- 
perature and hence circuit pressure. 

Calculations as outlined above have shown 
that all operation and fault conditions pro- 
duce acceptable stresses in both base shell 
and layers. 

During start-up from cold it will be 
necessary to measure the temperature differ- 
ence between shell and outermost layer and 
to impose a maximum value on this difference 
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of approximately 70 deg. Cent. Calculations 
show that this will not unduly lengthen the 
time for start-up of the reactor. 


CONCLUSIONS 


From the foregoing it can be concluded 
that it is feasible to design and build a large 
reinforced cylindrical vessel using hemispheri- 
cal end-closures. 
the vessel may be reinforced by thin laminar 
strips to make it suitable for working at the 
same pressure as for the hemispherical ends. 

The effect of manufacturing imperfections 
on the stress pattern have been assessed and, 
within the limits of what has already been 
achieved in practice on a full-scale investi- 
gation, it is not anticipated that the stress 
due to internal pressure in the layer vessel 
would be greatly different from that which 
would be obtained in a homogeneous vessel 
of equivalent wall thickness. 

Although the thermal conductivity of the 
layer form of construction is inherently less 
than that in a homogeneous structure, 
calculations of the stresses obtained during 
various static and dynamic temperature con- 
ditions, show that this effect is of no great 
importance, and does not affect the operation 
of the vessel for use in a nuclear power plant. 


APPENDIX 


Then increase in radius of base shell 
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Notation 


E— Young's modulus 

p.—Internal pressure in vessel 

Pe—Contact pressure between outside of base shell and inside 
of innermost layer of reinforcement 

Radius of reinforcement 

Radius of cylindrica! shell 

Thickness of reinforcement 

Thickne s of cylindrical shel! 

Poisson's ratio 


=> >> 


The cylindrical portion of 







Increase in radius of reinforcement 
PoRs’* 
Et, 

Assuming perfectly fitting reinforcement, 
the ideal thickness of reinforcement is that 
which makes the circumferential and longi- 
tudinal stresses in the base vessel equal to 
one another. 

For this condition, 


(2) 


P. 


Po > (3) 
Equating (1) and (2) and substituting (3) 
ts R,? 
Ib " 
(i—v) &,* 


which is approximately equal to 

t 

(ly) 
and for this case the circumferential stress in 
the base shell is equal to 

pik, 

2', 
The circumferential stress in the reinforce- 
ment 


PoRr 
th 

Pi Rp 

; 1. |—v) 
which is approximately (1—yv) times the 
circumferential stress in the shell. 
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First British 25kV Main 
Line Electrification 


No. Il 


(Concluded from page 463, September 16) 


Four series of 3300 h.p. Bo-Bo locomotives have been built for the Manchester- 


Crewe line and its extensions. 


All are to the same general specifications, but details 


of electrical equipment and mechanical parts vary between the various builders, as 
shown in the following description. 


HREE contractors have supplied loco- 

motives for the high-voltage a.c. main 
line electrification of the London Midland 
Region, British Railways, of which the Man- 
chester-Crewe section was opened on Sep- 
tember 12. The first scheduled train on this 
occasion, seen before leaving Manchester 
in Fig. 8, was hauled by one of ten locomo- 
tives supplied by The General Electric Com- 
pany, Ltd., with mechanical parts by the 
North British Locomotive Company, Ltd. 
This series was described in our issue of May 
6 last. 

Contracts for thirty-five locomotives were 
placed with companies now amalgamated in 
the Traction Division of Associated Electrical 
Industries, Ltd. There were two of these 
contracts ; one for twenty-five locomotives 
was awarded to the British Thomson- 
Houston Company, Ltd., as main contractor, 
and one for ten locomotives was placed with 
the Metropolitan-Vickers Electrical Company 
Ltd. We described the B.T.H. locomotives 
(for which the mechanical parts were built 
by the Birmingham Railway Carriage and 


Wagon Company, Ltd.) in our December 4, 
1959, issue. The other ten were designed 
at the A.E.|. Trafford Park works and are 
being built at the Gorton works of Beyer 
Peacock, Ltd. 


Mu LTI-ANODE RecTifiEeR LOCOMOTIVES 


The ten locomotives now in course of 
delivery from Gorton (Fig. 6) differ somewhat 
in equipment and layout from the other 
A.E.|. series. Total weight is quoted as 
78-4 tons as against 80 tons in the other 
design. One of the main electrical differences 
is the substitution of h.t. tap-changing for the 
l.t. scheme with buck-and-boost connections 
of the secondary winding used by B.T.H. 
The main transformer, which is mounted in 
a well in the body of the locomotive so that 
its top is level with the roof, combines an 
auto-transformer regulating winding and a 
double-winding step-down transformer to 
which the rectifiers are connected. Both are 
built on a partly common core and housed 
in an aluminium tank. 
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that whilst neither of the two extreme For a reinforced pressure vessel of the o P 


assumptions regarding the behaviour of the 
reinforcement is applicable, the assumption 
of infinite bending flexibility is very pessi- 
mistic. 

Experimental work was also carried out 
to investigate the effect of the tensile stress 
in the layer on the closure of the gaps. By 
means of screws a tension could be applied 
to the jin plate. As the load was applied the 
tensile stress in the jin plate was measured 
with Huggenberger tensometers and the gap 
between the plates was measured using a 
magnetic device. 

The results [not produced here] show that 
a tensile stress of 2-3 tons per square inch 
is almost completely effective in reducing 
the gaps to a value which is not significantly 
further reduced by the application of much 
higher tensile stresses, and it is to be noted 
that at this stress the gaps were of the same 
order as those measured in the full-scale 
wrapping investigation. 

This correlation is most satisfactory since 
the measured value of the stress induced in 
the layers by weld shrinkage as measured 
in the full-scale wrapping investigation was 


in fact 2-3 tons per square inch. It was 
therefore concluded that there was no 
necessity either to employ pretensioning 


devices or to carry out a second stress relief 
of the vessel following the wrapping opera- 
tion to relieve unduly high stresses in the 
layers. 

It also follows from the results obtained 
that the tensile stresses in the bands due to 
internal pressure in the vessel, which are 
additional to the tensile stresses due to 
weld shrinkage, will not close the gaps 
appreciably more. Hence, these experiments 
tend to confirm the results obtained on the 
two model vessels that the uniform annular 
gap theory does not give a true picture of 
the behaviour of the reinforcement. 


proposed design, the permissible design 
pressure is limited by the ends. 

Using a weld efficiency factor of 0-9 for 
a nuclear application, a 28-32 ton per square 
inch boiler plate, and allowing for some 
discontinuity stresses local to the tangent 
line, a design stress of 12,500 1b per square 
inch has been chosen. 

From the experimental and _ theoretical 
investigations which have been described in 
this paper, it is considered that if a reinforced 
reactor pressure vessel is constructed with 
a fit of reinforcement of similar standard to 
that achieved in practice during the full-scale 
wrapping investigations, the average circum- 
ferential hoop stress will be approximately 
14,000 Ib per square inch. Additional stresses 
due to local gaps will be of the order of 
4000 Ib per square inch which are much 
lower than local stresses which are obtained 
at stress raisers (nozzles, &c.) in conventional 
practice. 


STANDARDS AND METHODS OF MANUFACTURI 


The 3in thick base shell would be manu- 
factured and constructed to the requirements 
of B.S.1500 Class | vessels, that is, all 
butt-welds are radiographed and the whole 
vessel is stress relieved. During the construc- 
tion it will be necessary to ensure that the 
outside contour of the vessel is as smooth 
as possible, that is, difference in plate thick- 
ness will be accommodated on the inside 
of the vessel, and the welding technique will 
avoid local depressions at longitudinal welds. 
Following stress relief the base shell would 
be subjected to a pressure test equal to 
14 times the design pressure of the base 
vessel. 

After this pressure test the reinforcement 
would be applied to the cylindrical portion 
of the vessel. As the reinforcement is applied 








ping procedure is satisfactory. 

When the reinforcement has been applied 
the final proof test will be in accordance 
with the requirements of B.S. 1500 Class | 
vessels. 


EFFECT OF TEMPERATURE GRADIENTS 


The layer-type construction has a lower 
thermal conductivity than has a homogeneous 
structure. Experimental work using speci- 
mens consisting of layers of jin thick mild- 
steel plate showed that the thermal resistance 
of the structure was not more than twenty 
times that of an equivalent thickness of mild 
steel. This factor decreased with both 
increased temperature gradients and contact 
pressure. The former effect was probably 
due to increased radiant heat transfer and 
the latter effect can be attributed to increased 
contact area. 

All this work was carried out using fairly 
large specimens, up to 4 square feet in area, 
and practical difficulties placed a limit on 
the contact pressure which could be obtained. 
This was approximately 3 lb per square inch. 
On an actual vessel the pressure will be 
approximately half the internal pressure 
between the first layer and the shell, and 
somewhat less between subsequent layers. 
Earlier work on the effect of contact pressure 
on the thermal conductivity of small steel 
discs suggests that the pressure between the 
layers which will be obtained under the 
working pressure will decrease the thermal 
“resistance to a value of not more than ten 
times that of solid plate. 

However, the factor of twenty has been 
used in the theoretical analysis to obtain a 
conservative estimate of the thermal gradients 
which would be obtained during normal and 
transient operating conditions. 

The temperature will remain sensibly 
constant across an individual layer and the 
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major part of the temperature difference 
will be across the space between two layers. 
Therefore the effect of a temperature gradient 
will be to alter the circumferential length of 
the layers and hence the effective gap between 
them, thus producing changes in the direct 
tensile stresses in the layers and base shell. 
When the gradient is positive, that is, the 
shell temperature is higher than the bands, 
the reinforcement becomes more effective, 
the stresses in the reinforcement are increased 
and those in the base shell reduced. When the 
gradient is negative the reverse applies. 

For an extremely pessimistic estimate of 
the stresses in the reinforcement and base 
shell from both pressure and temperature 
gradients the following method of analysis 
has been used : 

(1) When the temperature gradient is 
positive, the reinforcement is considered to 
be perfectly fitting as far as pressure stresses 
are concerned, and the stresses due to 
pressure are calculated by the method shown 
in the Appendix. The stresses due to tempera- 
ture gradients are calculated [using the 
method shown in Appendix III but not 
reproduced here]. They will, of course, be 
negative but the analysis still applies. This 
method gives an overestimate of the stresses 
in the reinforcement. 

(2) When the temperature gradient is 
negative the stresses from both pressure and 
temperature gradients are analysed [by the 
method shown in Appendix III where the 
values of 8 are taken as the sum of the 
average manufacturing gaps (treated as 
uniform annular gaps) and the gaps due to 
the temperature differential]. This gives an 
over-estimate of the stresses in the base shell. 

During operation there will be a continuous 
flow of inlet gas through the cooling annulus 
(item 10, Fig. 1). This removes heat from 
neutron irradiation, which is generated in the 
steel plate itself, and from conduction and 
radiation from the graphite structure. At 
the bottom of the core, therefore, where 
neutron irradiation is at a minimum and 
the graphite at the inlet gas temperature, the 
shell will be receiving heat from this gas 
and losing it through the lagging. At the 
core centre the vessel will be receiving heat 
from irradiation and losing heat both to the 
cooling annulus gas and to the lagging. In 
both cases, the net effect is generally to 
improve the efficiency of the reinforcement. 

The inlet gas has a very stable temperature 
and its use as a cooling medium has the 
advantage of insulating the vessel wall from 
the sudden temperature changes which can 
occur in the reactor from various fault 
conditions. Of the possible transient and 
fault conditions which can affect the stresses 
in the vessel, the two extreme cases occur 
during start-up following a prolonged shut- 
down when the bands are at an appreciably 
lower temperature than the inlet gas, and 
during a control-rod trip when the neutron 
heating effect is removed and the band 
temperature is above that of the cooling 
medium. In the first case, the bands will 
have higher stresses than under normal 
operation and in the second case the effective- 
ness of the reinforcement is reduced. This 
effect is not as serious as might be anticipated 
because the reactor trip will inevitably be 
accompanied by a drop in outlet gas tem- 
perature and hence circuit pressure. 

Calculations as outlined above have shown 
that all operation and fault conditions pro- 
duce acceptable stresses in both base shell 
and layers. 

During start-up from cold it will be 
necessary to measure the temperature differ- 
ence between shell and outermost layer and 
to impose a maximum value on this difference 


of approximately 70 deg. Cent. Calculations 
show that this will not unduly lengthen the 
time for start-up of the reactor. 


CONCLUSIONS 


From the foregoing it can be concluded 
that it is feasible to design and build a large 
reinforced cylindrical vessel using hemispheri- 
cal end-closures. The cylindrical portion of 
the vessel may be reinforced by thin laminar 
strips to make it suitable for working at the 
same pressure as for the hemispherical ends. 

The effect of manufacturing imperfections 
on the stress pattern have been assessed and, 
within the limits of what has already been 
achieved in practice on a full-scale investi- 
gation, it is not anticipated that the stress 
due to internal pressure in the layer vessel 
would be greatly different from that which 
would be obtained in a homogeneous vessel 
of equivalent wall thickness. 

Although the thermal conductivity of the 
layer form of construction is inherently less 
than that in a homogeneous structure, 
calculations of the stresses obtained during 
various static and dynamic temperature con- 
ditions, show that this effect is of no great 
importance, and does not affect the operation 
of the vessel for use in a nuclear power plant. 


APPENDIX 


Then increase in radius of base shell 


Lom 
Er,L\Pi— Pe) 9 


Notation 


E—Young’s modulus 

p.— Internal pressure in vessel 

Pe—Contact pressure between outside of base shell and inside 
of innermost layer of reinforcement 

Radius of reinforcement 

Radius of cylindrica! shel! 

Thickness of reinforcement 

Thickne s of cylindrical shel! 

v— Poisson's ratio 
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Increase in radius of reinforcement 


PoRs* 

Et» 

Assuming perfectly fitting reinforcement, 

the ideal thickness of reinforcement is that 

which makes the circumferential and longi- 

tudinal stresses in the base vessel equal to 

one another. 

For this condition, 


(2) 


Po e (3) 
Equating (1) and (2) and substituting (3) 
‘ f, R,? 
oY =v)” Re 


which is approximately equal to 
t 
(ly) 
and for this case the circumferential stress in 
the base shell is equal to 
pik, 
24, 


The circumferential stress in the reinforce- 


ment 

PoRs 

th 
pi Rp 
(l-y) 

z ts 
which is approximately (l—yv) times the 
circumferential stress in the shell. 
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First British 25kV Main 
Line Electrification 


No. Il 


(Concluded from page 463, September \6) 


Four series of 3300 h.p. Bo-Bo locomotives have been built for the Manchester- 


Crewe line and its extensions. 


All are to the same general specifications, but details 


of electrical equipment and mechanical parts vary between the various builders, as 
shown in the following description. 


HREE contractors have supplied loco- 

motives for the high-voltage a.c. main 
line electrification of the London Midland 
Region, British Railways, of which the Man- 
chester-Crewe section was opened on Sep- 
tember 12. The first scheduled train on this 
occasion, seen before leaving Manchester 
in Fig. 8, was hauled by one of ten locomo- 
tives supplied by The General Electric Com- 
pany, Ltd., with mechanical parts by the 
North British Locomotive Company, Ltd. 
This series was described in our issue of May 
6 last. 

Contracts for thirty-five locomotives were 
placed with companies now amalgamated in 
the Traction Division of Associated Electrical 
Industries, Ltd. There were two of these 
contracts ; one for twenty-five locomotives 
was awarded to the British Thomson- 
Houston Company, Ltd., as main contractor, 
and one for ten locomotives was placed with 
the Metropolitan-Vickers Electrical Company 
Ltd. We described the B.T.H. locomotives 
(for which the mechanical parts were built 
by the Birmingham Railway Carriage and 


Wagon Company, Ltd.) in our December 4, 
1959, issue. The other ten were designed 
at the A.E.I. Trafford Park works and are 
being built at the Gorton works of Beyer 
Peacock, Ltd. 


Mu LtTi-ANope Rectifier LOCOMOTIVES 


The ten locomotives now in course of 
delivery from Gorton (Fig. 6) differ somewhat 
in equipment and layout from the other 
A.E.I. series. Total weight is quoted as 
78-4 tons as against 80 tons in the other 
design. One of the main electrical differences 
is the substitution of h.t. tap-changing for the 
l.t. scheme with buck-and-boost connections 
of the secondary winding used by B.T.H. 
The main transformer, which is mounted in 
a well in the body of the locomotive so that 
its top is level with the roof, combines an 
auto-transformer regulating winding and a 
double-winding step-down transformer to 
which the rectifiers are connected. Both are 
built on a partly common core and housed 
in an aluminium tank. 
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Three of the thirty-nine tappings on the 
auto-transformer are used for the following 
purposes: to give 240V for supplying 
auxiliaries ; 800V for the heating of the 
train ; and to alter the auto-transformer ratio 
when the locomotive is operating at 6: 25kV. 
The other tappings are for traction control 
and are selected by a motor-driven tap- 
changer (Fig. 9) consisting of two sliding 
contacts moving along a vertical row of 
studs connected to different points on the 
auto-transformer winding. Two air-break 
switches effect the transitions from tap to tap, 
the sliding contacts and studs being used for 
tap-selection only. The tap-changer and its 
associated parts are contained in an oil- 


filled extension to the main transformer 
tank. 

A single-pole, oil-immersed off-load h.t. 
changeover switch, mounted inside the 


transformer tank, is operated automatically 
by an air motor on the tank side when the 
contact line voltage changes, under the 
control of voltage-sensing relays. The 
locomotives are the first to be fitted with the 
new A.E.1. traction air blast circuit-breaker 
(TGIH), which is mounted on the roof. 

The rectifier installation, consisting of 
three six-anode pumpless steel-tank units 
connected in push-pull, is similar to that 
in the locomotives of B.T.H. design. Below 
each rectifier is an axial-flow fan to circulate 
the air in the rectifier compartment. When 


Fig. 8—The inaugural train 

before leaving Manchester 

(Piccadilly Station) at 12.15 
p.m. on September 12 


the temperature of the air exceeds a pre-set 
limit, cooling air is drawn in from the outside 
by a second fan and discharged through 
louvres in the roof. 

Some details of the traction motors and 
Alsthom flexible drives were given in our 
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July 29 issue, page 213. The locomotive 
body is arranged with a corridor running the 
full length of one side. The main transformer 
is centrally located, with the rectifiers and 
auxiliary gear at one end and the smoothing 
chokes and h.t. chamber at the other. 
Auxiliary machines are driven either by 
capacitor-start-and-run a.c. motors or by d.c. 
motors supplied through a germanium recti- 
fier. 

The design of the body suspension on 
the two-axle bogies is derived from the 
swing-link system first applied by the Metro- 
politan-Vickers Electrical Company, Ltd. in 
two series of locomotives supplied to rail- 
ways in the States of Minas Gerais and 
Parana, Brazil. Referring to Fig. 7, the 
weight of the body is transferred from the 
support struts, through suspension links 
with resilient mountings, to a_ transverse 
spring plank. From this plank the weight 
is distributed over four secondary coil 
springs to the bogie frame, which is supported 
in turn by four primary coil springs, hydrauli- 





Fig. 9—Motor-driven h.t. tap-changer, showing linear 
arrangement of selector contacts and external con- 
tactors 
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Fig. 10—Locomotive with low-tension tap-changer and ignitron rectifiers 


cally damped, on the equalising beams. 
No weight is carried by the centre pivot, 
which is now used for the transmission of 
tractive effort at axle height to the body 
draw-buff beam through the king pin. 

The king pin pivot is in the centre of a 
diagonal link which is connected to the 
draw-buff beam by two rubber-bushed links 
parallel to, and on either side of, the axis. 
Any relative lateral movement between body 
and bogie is allowed for by deformation of 
the rubber bushes in the links, the king pin 
pivot remaining on the transverse centre line 
of the body. Fig. 7 also shows the link 
anchorage between the spring plank and the 
bogie frame, and the axlebox control linkage 
consisting of rubber-bushed links connecting 
the axlebox to the bogie frame. The links 
are horizontal, so that they allow vertical 
movement by bush deformation, but restrict 
horizontal movement. Lateral shock is 
cushioned by the rubber bushes instead of 
causing impact on the horn-guide flanges. 


IGNITRON RECTIFIER LOCOMOTIVES 


A third series of locomotives (Fig. 10) now 
being delivered for service on the Manchester- 
Crewe line and its extensions consists of 
fifteen from The English Electric Company, 
Ltd. Twelve of these have a 76/25 gear ratio 
(maximum speed 100 m.p.h.) and three a 
ratio of 76/20 (maximum speed 80 m.p.h.). 
This design weighs 73 tons in working order. 

The locomotives are equipped with eight 
ignitron rectifiers connected in two bridge 
groups of four each, and the two traction 
motors of each bogie are permanently 
connected in series across a bridge. The 
centre points of the motor circuits are 
connected to the centre point of the trans- 
former secondary, thereby connecting the 
motors effectively in parallel, and making 
them less sensitive to wheel slip. 

The ignitrons are water-cooled, with 
stainless steel vacuum vessels. A_ water 
jacket with spiral guides surrounds the 
vacuum vessel and the cathode block is 
also water cooled. Cooling water is pumped 
from the rectifiers through a fan-cooled 
radiator and thence to a manifold which 
contains water heaters. Thermostats in the 
manifold ensure that the water heaters are 
switched on when necessary and that load 
cannot be applied until the correct operating 
temperature is achieved ; thereafter, the 
water temperature is automatically con- 
trolled by a by-pass thermostat across the 
radiator. 

One of the locomotives is being fitted with 
silicon air-cooled rectifiers, and will also 


have rheostatic braking and a_ notchless 
control scheme using transductors. 

Speed control is effected by on-load 
tap-changing on the transformer secondary ; 
cam operated contacts are used to select the 
tappings, and electro-pneumatic contactors 
for making or breaking the circuits. A 
further stage of speed control is obtained by 
tapping the traction motor fields, giving a 
total of forty economical running notches. 

The shell form main transformer is 
forced oil-cooled, the oil being cooled in a 
separate blown radiator. A gas-actuated 
(Bucholz) protective relay specially designed 
for traction service is fitted. 

Class H insulation is used for both arma- 
ture and field windings of the four-pole 
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traction motors, which are fully-springborne 
and drive through S.L.M. transmissions 
These are the first locomotives supplied 
for the scheme to have three-phase auxiliary 
drives, which are applied to all machines 
except the two compressors and two ex- 
hausters, these being driven by d.c. motors. 
The three-phase supply is obtained from an 
Arno convertor, which is mechanically 
coupled to a d.c. generator and a small 


tachometer alternator. For starting, the 
battery drives the d.c. generator as a 
motor. At the appropriate speed, the 


tachometer alternator causes the single-phase 
supply to be switched on to the Arno and 
opens the d.c. starting contactor. The Arno 
machine then drives the generator, which is 
reconnected to charge the battery. 

The locomotive frame and body is fabri- 
cated as a unit stress-bearing structure in 
“Cor-Ten” steel. The underframe isa shallow 
cellular construction of light gauge members 
and the whole 1s plated top and bottom to 
form a closed unit ; high vertical, longitudinal 
and torsional rigidity is thus obtained. The 
body side frames are of girder design and 
both exterior and interior skins are provided 
to promote maximum torsional rigidity to 
the underframe and side frame structure. 

To eliminate hunting of the bogies, a 
proportion of the vertical load from the 
superstructure is transmitted through side 
bearers. Periodic movements of the swing 
bolsters are restrained by hydraulic dampers. 
The more usual friction plates in the bolster 
are dispensed with, the braking and traction 
thrusts being transmitted by two _ links 
between the bogie frame and bolster. To 
cater for compound movements, the links 
are fitted with rubber bonded bushes at 
each end. 


British Association at Cardiff 


No. Il 


PROCEEDINGS OF SECTION G 


ECTION G this year had as mixed a bag of 


papers presented to it as ever before. Apart 
from the papers by Professor Richards on 
** Noise" and by Guignard and Irving on 
“Some Effects of Low Frequency Vibration 
on Man” already mentioned in last week’s 
issue, none of them reflected any theme 
attracting attention in other Sections, al- 
though Mr. J. R. D. Francis did try dutifully, 
in introducing it, to relate a paper on “Scaling 
in River and Estuary Models” to the 
Association’s principal theme of “ World 
Food Problems.’ In listening to him it 
struck us as odd that, though it has been 
recognised for at least thrity years, and 
probably much longer, that the mechanics 
of fluid flow are poorly understood, there 
seems to have been surprisingly little advance 
since then. It is of course because they are 
poorly understood that engineers are tending 
more and more to use small scale models to 
discover the effects of river flows upon 
structures and of structures upon river 
flows. Mr. Francis pointed out that fluid 
flows in general are controlled by several 
types of forces but that in the model it is 
impossible to have every force in scale. 
It follows of course, that different scales need 
to be selected depending upon the purpose 
of different models and the main purpose of 
the paper was to discuss the principles 
involved. Amongst particular models men- 
tioned were those of the river Clyde, which 
has proved able to predict the effect on the 
tide levels at Glasgow of reclamation work 
to seaward; and of the Thames estuary 
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which has shown an inward water flow 
near the bed which has tended to return up 
the estuary mud dredged from it and dumped 
far out. A more than usually interesting 
point made was that for certain purposes it is 
desirable to mount the model on a turntable 
rotated at a speed representative on the mode! 
scale of the earth’s rotation. An example 
was cited of a reservoir in which a suspected 
area of stagnant water was shown on a 
rotating model but not on a stationary one. 

A paper on the “ Drilling of Deep Bore- 
holes’ by Dr. T. F. Gaskell had the merit 
of being related to a project which has 
recently been much under discussion—that of 
drilling a hole through the earth's crust as 
far down as the mantle, which is a belt of 
rock-like material some 2000 miles thick 
believed to enclose the liquid core of the 
earth. A hole some ten miles deep would 
need to be drilled and scientists would be 
especially interested in determining the 
detailed composition, radio-activity etc., of 
the material of the mantle. What Dr. Gaskell 
pointed out was that ten miles is not really 
so very far to have to go as holes 5 miles 
deep have already been successfully put down 
by the oil industry. 

The impression gained by the audience 
after listening to the author's exposition of the 
technical features involved was that the 
drilling of a hole of the requisite length is 
probably practicable now or if it is not then 
it very soon will be ; but that the cost would 
be very high. 

Two further papers presented to Section 
G require to be noticed: One “ Nuclear 
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Detection of Stable Materials” by Dr. 
Denis Taylor was of rather specialist interest. 
Radioactive materials can, of course, be 
detected and located by virtue of the radia- 
tion emitted. Non-radioactive material may 
be similarly detected and located by an 
extension of the same technique in which 
the area where the material may be located 
is bombarded with suitable radiation. The 
nuclei of the material may be thus excited 
to emit characteristic radiation which can, 
of course, be detected. The practicability of 
using the method for certain industrial 
purposes is being studied. In particular 
Dr. Taylor mentioned its use for detecting 
chlorine impurity in certain raw materials, 
for determining the ash in coal, and in 
prospecting equipment, especially for beryl- 
lium. The other paper, by Mr. J. Savage, 
described equipment for the continuous 
casting of steel. 

The Kelvin Lecture was delivered before 
Section G by Dr. Michael P. Reece. It was 
entitled ** The Physical Principles of Switches 
and Circuit-breakers ” and it described the 
physical processes taking place when a switch 
or circuit-breaker operates. These items of 
equipment range in size, of course, from the 
switch on the wall for turning domestic 
lights on and off to circuit-breakers capable of 
switching off the power supply to a whole 
town. They are vital to the control and safe 
operation of electrical supply systems. Yet 
there exists no quantitative theory upon which 
their design can be based. How astonishing! 
One tends so much to think of electrical 
engineering as based more completely than 
other forms of engineering on theory and 
mathematics that it is really rather pleasing 
to discover that there are aspects of electrical 
design demanding resort to rule of thumb 
and proved good practice. 


POWER ENGINEERING DEVELOPMENT AND 
RESEARCH IN THE U.S.S.R. 

Lastly—because it was the last event in 
the Section G programme—there falls to be 
recorded a lecture by Professor V. I. Verikov 
of the Moscow Power Institute of the 
Academy of Sciences. It had to be translated 
and read for him. It proved to be full of 
statistics, difficult for an audience to take 
in adequately as the spoken word and we 
therefore print here a summary of it. 

During the next five years, the U.S.S.R. 
will concentrate on the construction of 
thermal power stations and on the less 
expensive hydroelectric developments, not- 
withstanding that the U.S.S.R. has in its 
territory some of the largest rivers in the 
world. This is because the capital costs of 
thermal stations are lower than for hydro- 
electric power stations and because recent 
surveys have shown that great fuel resources 
are readily available. 

By 1980, annual electrical power output 
of the Soviet Union will be between 2000 
and 2300 million megawatt-hours. Plans call 
for the construction of |O00MW stations 
and for transmission over distances of 1000km 
at voltages of 5O0kV. Between 1958 and 
1965 it is proposed to build over 200,000km 
of high voltage (greater than 110kV) lines. 
About 100,000km of line will be for the 
electrification of agricultural areas. 

Research has been directed towards im- 
proving the stability of power systems, 
which is an acute problem because of the 
great transmission distances involved. Auto- 
matic high speed field control and “ field 
forcing’ have been developed successfully 
towards this end. Reliability has been 
increased by the development of systematic 
maintenance and overhaul programmes. The 
design of systems, particularly in relation 


to rapid fault clearance, has facilitated the 
avoidance, under short period faults, of the 
disconnection of large induction motor 
loads in individual units. This is an im- 
portant consideration in relation to large 
industrial consumers. _Investigations have 
shown that systems can tolerate perfectly 
satisfactorily the temporary asynchronous 
operation of synchronous machines under 
fault conditions. 

Important research and development work 
is in progress in relation to long distance 
transmission by alternating current at volt- 
ages up to 700kV and by direct current up 
to 800kV. 

It should however be emphasised that the 
major factor in all research and development 
is the overall economy of the power system 
and the utilisation to the fullest extent of 
methods of automatic control throughout 
the system. 


WATER POLLUTION AND INDUSTRIAL TIPS 


A number of papers presented to other 
Sections had interest of one kind or another 
for engineers. Much industrial development 
in the past and present has led and still 
leads to the spoliation in some respect of 
land, as when waste products are tipped on 
to it or to pollution of the air and of rivers. 
In Section D (Zoology) and Section K 
(Botany) evidence was presented of counter- 
action. In “ Aspects of the Biology of a 
Polluted River” Mr. Staddon reviewed the 
“great strides’ made in abating pollution 
in the upper seven miles of the Cwm Afon, 
the last to the East of the South Wales coal- 
field mining valleys. The general effect of 
contaminants such as fine coal dust and silt, 
soil and clay from open-cast mining sites, 
oil and tar, and untreated sewage is to render 
the river bed unfit for those animals which 
dwell on clean stones and in clear gravel and 
also for those animals which rely on the 
current for their food supply. There is, of 
course, nothing very remarkable about such 
a discovery. What is interesting however, 
is that an examination of the fauna of a 
river bed can give indications of polluting 
circumstances which may not be revealed 
by an examination of the water itself. No 
doubt River Boards will sit up and take 
notice ! 

Then in “ Tips, Trees and People * John 
Q. Williamson discussed experience gained 
during the last 50 years in the planting of 
trees on colliery tips. Rather surprisingly 
trees grow well on such sites. They will 
grow well, too, on sites disturbed by open- 
cast operations, as members of Section G 
learned when they visited the Maesgwyn Cap 
open-cast site near Hirwaun. On colliery 
tips the major danger to young and freshly 
planted trees comes not, as one might 
expect, from a lack in fertility in an apparently 
sterile site, but from grazing animals and, 
regrettably, from human beings ! The local 
population needs actually to be taught to 
cherish the baby trees. 


MATHEMATICS 


Many engineers found while still at 
university or college, not to mention school, 
that mathematics was the subject least 
attractive to them and hardest to learn. 
Dr. Lakatos, before Section A, may have 
provided an explanation. The author's own 
summary of his paper opens with the two 
sentences : “ Mathematics is undoubtedly 
one of the most brilliant successes in the 
story of mankind. The teaching of mathe- 
matics is one of the most blatant failures.” 
It seems worthwhile printing here some further 
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extracts from the author’s summary. 

Mathematical textbooks usually admit their 
failure with the sentence : “ This book does 
not assume any previous knowledge, only 
a certain amount of mathematical maturity.” 
But this they cannot teach. This failure 
can be traced directly to the traditional 
“ deductivist * presentation of mathematics 
a style of presentation based on an out- 
dated logic of mathematical discovery. | 
take in this paper a familiar example : the 
deductivist presentation of a theorem. 

First we have a general but painstaking 
definition of the subject-matter to be dealt 
with, for example, polyhedra. The text will 
start with a definition—Def. 0.—of poly- 
hedron which may sometimes be a page long, 
with complicated clauses of obscure origin. 
Then follows the definition of a specific 
family of polyhedra, which will be called, 
say, “ simple” polyhedra. Its definition 
Def. 1—is again long and not at all simple. 
No normal person can possibly understand 
where these definitions come from. Then 
suddenly we have a theorem. Theorem | : 
“For all simple polyhedra V-E+F=2” 

where V is the number of vertices, E the 
number of edges, F the number of faces. 
The theorem, like the definition, springs 
from nowhere : it has no past, no story, but 
emerges in a timeless, unfalsifiable perfection. 
Sometimes the exposition starts with so- 
called axioms instead of definitions—but 
the origin of axioms is as mysterious as the 
origin of the definitions. The last step is 
the Proof, ending with the smug three letters : 
Q.E.D., quod erat demonstrandum, what had 
to be proved. 

This “* deductivist * presentation is authori- 
tarian, as it does not give any justification of 
its steps, and as it claims to arrive at divinely 
infallible results. 

This paper hopes to show by a detailed 
analysis that in fact one does not start with 
definitions and theorems and end up with 
the proof of the theorem. In fact, one starts 
with a vague idea, with a primitive conjecture. 
Then comes the proof, which does not prove 
the conjecture, but something quite different, 
the theorem. Before the proof one cannot 
know what one will prove. One rarely 
proves what one has set out to prove. The 
primitive conjecture is followed by the proof 
and it is only the proof which churns out 
the theorem and the definitions. If one 
follows this order of discovery in the presenta- 
tion, each step is rational and understandable 

though the bulk of mathematics is shown 
to be human and fallible, which it is. 

Generations of engineers to come will, we 
hope, benefit from the attempts of Dr: 
Lakatos to get mathematics taught more 
attractively. But it occurs to us that the 
teaching of mathematics may be quite 
heavily influenced in the not distant future 
by the development of computers. For, again 
before Section A, Mr. C. H. Devonald spoke 
on the “ Selection and Training of Computer 
Programmers.” 

According to recent surveys approximately 
100 new electronic digital computers were 
installed in Great Britain during 1959, and it 
is likely that this figure will be exceeded for 
1960. In addition the work load on estab- 
lished machines grows as the users become 
more aware of the wide range of problems 
that their machines can solve. To deal with 
this ever-increasing computing potential it is 
conservatively estimated that 1000 new 
programmers—the people who prepare prob- 
lems for computers—need to be trained each 
year. This number is likely to increase as 
future computers become faster and more 
powerful, and the fields of application are 
extended. 
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Letters to the Editor 
PADDLE STEAMER PRESERVATION 


Sir,—The letters from Mr. Tripp, Mr. 
Tellett, and others, printed in your columns, 
seem to indicate that the engineer of today 
is still interested in paddle steamers. 

I would like to mention that anyone 
interested in these vessels is invited to join 
the Paddle Steamer Preservation Society, 
formed last year to encourage their retention 
and operation, to bring together all those 
interested in paddle steamers, and ultimately 
to preserve at least one good example of the 
type. This has already been achieved in 
America, and we believe that the preservation 
of the British type of vessel is also a worth- 
while ambition. 

The Society can be contacted through 
the Secretary, Mr. G. V. W. Gray, at 22, 
Gerald Road, Bournemouth, or, of course, 
I shall be happy to answer engineers myself. 

S. ROBERTS 

11 Hampton Close 

Blackfield 
Southampton. 
September 16, 1960. 


SCREWY SCREW THREADS 


Sir,—Under this eye-catching heading, 
you printed an editorial article in your issue 
of July 15 drawing attention to difficulties 
associated with Unified Threads. I expanded 
the theme in a letter which you published on 
July 29. Since then, the subject appears to 
have died. There has been no_ further 
comment at all. 

Setting on one side the tempting inference 
that no one really has the time to digest the 
technical press, I think we are entitled to 
conclude from this lack of comment that 
at least there was nothing grossly wrong 
either with your leading article or with my 


letter. Various conjectures then emerge, 
of which : 
Firstly, perhaps it is that the whole 


subject may be of only minor importance. 
Threaded attachments of limit strength are 
relatively rare and even when they occur, 
there is a wide choice of pitch/diameter 
ratios, all of which will give about the same 
performance. The general engineering 
industry may prefer a coarse thread. The 
automobile industry may prefer a fine but 
these preferences derive from reasons other 
than just the strenghts of bolt and nut 
combinations. 

Or secondly, perhaps, the subject is too 
complex, too uninteresting or even too 
disagreeable, to make a good controversy. 
The threads are standardised and nothing 
can be gained by airing doubts about them. 

1 realise the technical difficulty of the 
subject and the vast amount of scientific 
study that has been put into it, but, in the 
end, how does one choose between Unified 
Coarse and Unified Fine as a replacement 
for HSF? In a letter published by your 
contemporary Engineering, on April 15, 


Mr. Christopher Bell asserted that “* Unified 
Threads . . . are being adopted by an increas- 
ing number of go-ahead firms and have been 
the standard for Services’ use for many 
years,”’ I have wondered how Mr. Bell 
chooses between Unified Coarse and Unified 
Fine. 

Looking at the graph which accompanied 
my letter of July 29 two extreme schools of 
thread thinking can be imagined: the 45 deg., 
or constant pitch school and the horizontal, 
or constant fineness school. Elastic theory 
might be expected to favour the horizontal 
school and one cannot help noticing that 
the most scientific thread of all, the British 
Association Thread, has the flattest slope. 
The more the mechanical ideal is qualified 
by production economics, the steeper the 
slope and, next to the constant pitch stand- 
ards like 16 UN, Unified Fine has the 
steepest slope of all the major standards. 

Perhaps, however, this does not matter a 
great deal. Given only the use of similar 
tensile strengths for nut and bolt as contrasted 
with, for example, the practice recommended 
by British Standard 1768, of using a 28 ton 
per square inch nut (Code A) with a 45/55 
ton per square inch bolt (Code R), so great 
is the latitude of choice, that Unified Fine 
may probably be used with safety for limit- 
strength fasteners. 

A. C. HUTCHINSON, 
B.Sc., M.1.Mech.E., M.1.Mar.E. 
Bedford. 
September 16, 1960. 


MALPASSET DAM 


Sir,—I refer to the published preliminary 
report on the above dam in your edition of 
May 13, 1960. 

With respect to thin arch dams, mention 
is made of ... . “ such dams being perfectly 
secure....”° In the checks of the design 
could you inform me if the question of 
buckling has been examined ? 

I would be very interested to know both 
the checks which have been made and the 
method of calculation. 

I am, at the moment, concerned in the 
design of several thin arch dams. In con- 
siderirfig them we checked both Malpasset 
and Le Gage for buckling. On an approxi- 
mate calculation Malpasset has a factor of 
safety against buckling only a quarter to 
one-half that of Le Gage. M. Bellier mentions 
a check of buckling for Le Gage but I cannot 
find a similar reference for Malpasset. 

Comparison of slenderness ratios (//r) 
shows Malpasset to be 500 and Le Gage 
370 in the crest region. 

With an overflow spillway cut out of the 
crest it would appear that the top of the dam 
could be weakened enough to make buckling 
critical. Also such a dam would probably 
fail the first time it filled above spillway 
height. 

W. R. MITCHELL 

Sandy Bay, 

Hobart, Tasmania. 


[We sent Mr. Mitchell's letter to Messrs. 
Coyne and Bellier, and M. Bellier has 
submitted the following comment : 

“The question of buckling of arch dams 
is still rather controversial, and the various 
methods of calculation -which have been 
proposed are not yet satisfactory. 

“ Concerning Malpasset, observations on 
the remains of the structure show that no 
buckling occurred, even for the upper 
arches of the dam which were, nevertheless, 
very overloaded. The collapse of these 
arches was, in fact, produced by failure of 
the left abutment and by a thrust which 
reached at least five times, and perhaps ten 
times, the normal thrust.”—-THe Eprror] 


Book Reviews 


Examples of the Design of Reinforced Con- 
crete Buildings. By C. E. ReyYNoLps. 
Concrete Publications, Ltd., 14, Dart- 
mouth Street, Westminster, London, S.W.1 
Price 12s. 6d. 

THis is a revised edition of the book which 
was first published in 1952, and the data, 
calculations and designs conform to the 
current British Standard codes of practice. 
The order of presentation of the subject 
matter has been revised so that it follows 
the natural sequence of design, and addi- 
tional information has been included, par- 
ticularly on flat-slab construction and the 
load-factor method of design for beams and 
columns. The codes of practice are discussed 
and amplified in cases where the author 
considers there is any ambiguity and their 
application is illustrated by the design of the 
principal parts of a multi-storey building. 
A feature of the book is the large number of 
tables and graphs which summarise parts of 
the codes of practice and allow rapid assess- 
ment of loads, bending moments, shear 
forces, moments of resistance, shearing 
resistance and allowable loads on concentric- 
ally and eccentrically loaded columns. 


Druckverlust und Wi bei ver- 
wirbelter Strémung. By Rupo._r Kocn, 
Diisseldorf: V.D.L-Verlag, Diisseldorf, 
Ingenieurhaus. Price DM.15. 


THis report from the Research Team for 
heat transmission and refrigeration at the 
Max-Planck Institute for Aerodynamics, 
Gottingen, deals with experiments in which 
heat transfer and pressure drop for flow 
through a smooth tube were determined, 
using various forms of turbulence promoters. 
For some of these, the local and mean wall 
shear stresses were also measured. An 
economical consideration showed that con- 
siderable advantages can be gained in heat 
exchangers by installing suitable turbulence 
promoters. 


Books Received 
Heat Engines. By Rayner Joel. Longmans, 
Green and Co., Ltd., 6 and 7, Clifford Street, London, 
W.1. Price 18s. 


Systems Preliminary Design. By Joseph J. Jerger. 
D. Van Nostrand Company, Ltd., 358, Kensington 
High Street, London, W.14. Price 110s. 

Concepts of Thermodynamics. By Edward PF. 

. McGraw-Hill Publishing Company; Ltd., 
McGraw-Hill House, 95, Farringdon Street, Centon. 
E.C.4. Price 85s. 6d. 








Testing Heavily Loaded Plain 
Bearings 


By O. HOLFELDER 


We have received from Sulzer Brothers, Ltd., a description of an alternating- 
load bearing testing machine constructed for the development of new plain bearings 
for high loads. This machine is employed for carrying out trials with full- 
size bearings of medium-power diesel engines and an account is given of the 


construction ‘of the machine, the testing 


methods used and some of the results 


obtained over the last five years. 


N the course of work undertaken to 

increase the ratings of its diesel engines, 
Sulzer Brothers, Ltd., of Winterthur, Switzer- 
land, developed a new bearing testing 
machine for the systematic improvement of 
plain bearing designs. This machine enables 
large bearings of up to 200mm (7{in) dia- 
meter (and in extreme cases up to 400mm, 
or 15}in) to be tested under alternating load. 
Two of these machines have been in successful 
use for five years. 

For the machines a hydraulic system was 
developed for the rapid change of load 
from a positive maximum to a negative 
maximum acting along the same axis. It 
was decided, in the interests of simplicity, 
not to make the load cycle freely variable in 
magnitude and direction, as would be 
necessary to reproduce the conditions in 
the engine. 

The diagram (Fig. 1), illustrates the 
method of operation of the machine. The 
test shaft A is driven by d.c. motor and is 
supported in two over-dimensioned plain 
bearings B fitted in a cast-steel frame. Test 
bearing C lying between the two support 
bearings is coupled by a connecting-rod to a 
double-acting differential piston D in a 
hydraulic cylinder. The connecting-rod has 
a spherical adjusting means with which 
edge pressures can be produced if necessary. 
The upper cylinder space is permanently 
connected to the accumulator space E£, 
which is supplied with oil by a high-pressure 
pump. A cam F rotates with the test shaft 
and actuates valves G and H through a 
push-rod and a double-ended rocking lever. 
The valves may be actuated at every revolu- 
tion or at every second revolution of the 
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test shaft. In the latter case a special drive 
J with a gear giving a speed reduction of 
2 : 1 is fitted between cam and rocking lever. 
When valve G is open and H is closed, the 
pressure oil from the accumulator acts upon 
the larger bottom surface of the piston. 
When valve G is closed and H is open, oil 
flows off from the lower cylinder space and 
only the annular upper surface of the piston 
is under oil pressure. A_ spring-loaded 
limiting valve K permits any constant back 
pressure to be set and thus enables the 
loading cycle, which changes in phase with 
the test shaft as in the actual engine, to be 
varied within wide limits. 

Special care was taken to see that the 
load changes its direction as quickly as 
possible, or in other words, with reference to 
crank angle «, that dp/dx is as large as 
possible. This is achieved by keeping the 
clearance volume in the lower cylinder space 
as small as possible, while the accumulator 
space and the valve cross-sections are large. 

Fig. 2 illustrates the load variations in the 
connecting-rod of the test bearing as meas- 
ured with strain gauges. The steepness of the 
load change at 650 r.p.m. works out at 
1000 kg (2200 1b) per degree crank angle, 
or, after conversion for a test bearing of 
145mm (5-7lin) diameter with a L/D ratio 
of 0-55, a specific load change of about 
9kg per square centimetre (128Ib per 
square inch) per degree, which corresponds 
roughly to the conditions in the engine. 
The ratio of the maximum forces acting 
upwards and downwards, or more briefly 
the load ratio, is between 2:1 and 3:1 in 
four-stroke engines. In the testing machine 
it was important to shorten the testing times 





















Fig. 1—Arrangement of bearing testing machine 
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by making the maximum upward load much 
greater than that occurring during the work- 
ing stroke in the engine. The maximum 
downward load, however, had to be limited 
for strength reasons, as normal bearing 
bolts were used on the connecting-rod. The 
life of a bedring, however, depends less on 
the magnitude of the load ratio than on the 
fact that a + change takes place in the 
direction of loading. 

If it is desired to simulate the conditions 
obtaining in a two-stroke engine instead of 
those in a four-stroke engine with a change 
of direction, it is only necessary to adjust 
valve K till the back pressure on the outlet 
side is so high that the force acting on the 
test bearing changes in magnitude only, but 
without changing its upward direction. 
Constant upward or downward loading can 
also be obtained by keeping the lower control 
valve H closed and the upper control valve 
G open, or vice versa. 

Another noteworthy feature of the 
machine is that the hydraulic loading gear, 
including all operating valves and instru- 
ments, is housed in a forged cylinder block 
L. This block is supported in the cast-steel 
frame in large bronze bearings M, so that 
when the test shaft and flywheel are with- 
drawn into the position shown by dotted 
lines, the connecting-rod with the test bear- 
ing can be swung sideways out of the 
machine. It is thus possible to examine the 
condition of the bearing and to measure the 
wear on bearing and shaft without need for 
dismantling and without any change in 
clearances and prestressing. Fig. 3 shows 
the good accessibility of the test bearing 
when swung out for inspection. 

The oil circuits are arranged so that the 
same lubricating oil can be used for the 
support and the test bearings ; on the pres- 
sure side, however, this oil supply is delivered 
separately to the bearings. The temperature 
as well as the amount of oil supplied to the 
test bearings can be set as desired, a heater 
and cooler being provided in the circuit. 
The flow of oil is continuously recorded by 
a flowmeter showing both the total and the 
momentary flow. The lubricating oil is 
led to the bearings either through the hollow 
test shaft (for connecting-rod bearings) or 
from outside through the bearing cap (for 
main bearings). Pure lubricating oil may 
be used, or the conditions in the engine may 
be simulated more closely by the use of old 
engine oil. The pressure-oil circuit for the 
hydraulic piston is completely separate from 
the lubricating-oil circuit and has its own 
cooler and heater. This oil is supplied by a 
return pump from a collecting tank to a high- 
pressure multi-plunger pump, capable of 
producing pressures up to 700 atmospheres, 
and through which the load is varied. 

The machine is designed for continuous 
operation without constant supervision, and 
when any trouble occurs it is automatically 
shut down by special relays. These relays 
come into action when the oil pressure at 
the lubricating points falls, the original 
bearing clearance is changed as a result of 
wear, the peak load ceases to attain the set 
value, the speed of the test shaft changes or 
the torque is increased by binding. The 
trouble to which the stoppage is due is 
indicated by a signal lamp at the control 
desk and this light remains on till action is 
taken. All leading test data are recorded 
by a twelve-point instrument. 

While measurement of the peak pressure 
in the hydraulic system normally serves as a 
criterion of the load, the efficient function- 
ing of the valves and the rapid change of 
load are checked at regular intervals by 
measurements made with strain gauges on 
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the connecting-rod of the test bearing. A 
careful watch is kept on the variations of 
load as a function of hydraulic pressure and 
speed of rotation of the shaft. Fig. 4 shows 
the twelve-point recording instrument, and 
beside it there can be seen a cathode-ray 
oscillograph together with the switch boxes 
for the two testing machines. The processes 
it is desired to follow can be put either 
through the recording instrument or—for 
checking the load calibration—through the 
oscillograph. 
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| SHAFT REVOLUTION 
Fig. 2—Strain gauge measurement of a load cycle 
with the test shaft turning at 650 r.p.m. 


The temperature in the test bearing is 
monitored by a thermo-couple. To simplify 
change-over from one test bearing to another, 
the thermo-couple is fitted in a ground plate 
10mm in diameter and is pressed by a spring 
into a hole bored in the test bearing, so that 
the temperature of the bearing shell is 
measured at a distance of about 4mm from 
the running surface. Naturally, temperatures 
are also measured at other points in the 
bearing and in the running surface itself 
when special investigations make _ this 
desirable. 


TEST PROCEDURE 


About ninety different bearings have been 
tested in over 50,000 running hours in the 
two machines. As most bearing troubles are 
encountered in heavily loaded four-stroke 
engines, it was primarily the types of bearing 
used in these engines that were subjected to 
the cycling tests. The time required for 
these tests is shortened by applying specific 
bearing loads from twice to four times those 
occurring in the engine. In the tests des- 
cribed below the speed of the shaft—on 
which the formation of the hydrodynamic 
lubricant film depends—and thus the number 
of load reversals, were either kept the same 
as in the engine or were reduced in order to 
make the test conditions more stringent 
(higher Sommerfeld number). 

It would be quite possible to draw up a 
highly diversified test programme for the 
investigation of practical bearing problems 
in these testing machines. The considerable 
scatter of the results which is inevitable in 
such tests, however, makes it necessary to 
test every variant at least three times, so that 
despite the shortening of the testing times by 
the increased loads a programme of too 
general a nature would have resulted in 
overall testing periods much too long for 
practical industrial purposes. It was there- 
fore decided to make no attempt to deter- 
mine the optimum forms of bearings in 
respect of elasticity, length-to-diameter ratio, 
position and design of lubricant supply 
means, &c. In the first few years of testing 
the main emphasis was laid on the examina- 
tion of the various bearing metals available 
on the market, on the determination of their 
maximum continuous load-carrying capa- 
cities and on the finding of combinations of 
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Fig. 3—Bearing testing machine with test bearing swung out for inspection 


these bearing metals with crankshaft run- 
ning surfaces suitable for large engines 
whether soft or hard—-which would result in 
low wear. The practical object was to permit 
engine ratings to be further increased by 
supercharging and higher speeds without it 
being necessary to change bearing designs 
or, in new designs, to increase bearing areas. 

The tests were all carried out in the same 
way. After the bearings had been care- 
fully measured and slowly run in, the loads 
were progressively increased in steps of 
about 50kg per square centimetre (say, 
700 Ib per square inch) and at intervals of 
twenty hours to 100 hours. The bearings 
were swung out from time to time for inter- 
mediate checks. With combinations of 
bearing and shaft metals as used in the 
actual engine, a first test of 300 hours’ 
duration was run at a load 30 per cent above 
that obtaining in the engine. In the case of 
high-grade bearing-shaft combinations this 
first endurance test was conducted at a 
higher specific load. If the results were 
entirely satisfactory, the load was increased 
further in larger or smaller steps of at least 
100 running hours each until the first signs 
of bearing failure appeared. From the 
moment when the running layer began to 
crumble, which usually happened locally, 
the load was kept constant to permit the 
development of the fatigue fractures to be 
observed under steady operating conditions 
up to the point at which the bearing failed 
completely. The rate of flow and inlet 
temperature of the lubricating oil in these 
tests were kept as nearly constant as possible 
in order to limit the number of variables. 
Where a test bearing was still in perfectly 
satisfactory condition after having run for 
about 1000 hours, or withstood about 
50,000,000 load reversals, at a multiple of 
the engine load, the test was terminated and 
70 per cent of the mean specific load cal- 
culated for several test bearings was accepted 
as being permissible in continuous engine 
operation. Although this procedure may at 
first glance seem somewhat arbitrary, the 
results were confirmed very satisfactorily in 
endurance tests with the same types of bear- 
ings conducted in experimental engines 
parallel to the tests in the machines. 

The original intention was to adjust the 
load, the oil flow and temperature and the 
speed of the machine so that the well-known 


“ crazed ” fatigue crack pattern would appear 
in the white-metal bearings after about 
4,000,000 load reversals or 100 running 
hours. This load and running period would 
then have served as a reference value for 
the improvements attained in the following 
tests with better bearings. The artificial 
shortening of the tests, however, was not 
successful on this extreme scale, as the much 
higher specific loads or the throttling of the 
oil flow in the test bearings often caused 





Fig. 4—Recording instrument and cathode-ray oscillo- 
graph for controlling and checking results of two 
bearing testing machines 


wiping of the bearing metal in addition to 
the crazing which is the typical sign of 
fatigue in bearing metals when the bond 
between white metal and steel backing is 
initially good. Wiping is known to be due to 
mixed friction at excessive loads or to the 
crushing of the bearing metal as a result of 
excessive temperatures in combination with 
high loads. This extreme procedure was 
therefore given up and the loading system 
described above was introduced in its place, 
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whereupon useful comparative results were 
obtained. 
Test RESULTS 


The investigations directed towards the 
improvement of plain bearings were com- 
menced with a series of tests using classical 
thick-walled white-metal bearings lined by 
the static and centrifugal methods. Both 
steel and hard bronze were used for the 
backing. The usual methods of keying the 
white metal to the backing were employed, 
for instance dovetails, thread grooves and 
coarse turning grooves, as well as various 
preliminary cleaning methods calculated to 
produce a good bond. 

The numerical results of the fatigue tests 
under alternating load, for instance the 
mean specific bearing load, which are 
dependent on design and dimensions, were 
in the present case not the best basis for a 
general verdict on the bearings. Instead, the 
criterion applied was the relative improve- 
ment attained by the use of bearing metals 
capable of carrying higher loads under other- 
wise completely identical conditions. In the 
following paragraphs the classical WM-80 
white-metal bearing (80 per cent tin) is 
therefore used as a reference, its permissible 
alternating fatigue load being taken as 
100 per cent. 

All the values quoted hold good for the 
connecting-rod type of bearing having a 
diameter of 145mm (5-7lin) and a length 
of 83mm (3-27in), at a constant angular 
velocity of the shaft of 68 sec~'. The toler- 
ances allowed in series manufacture resulted 
in relative bearing clearances between 0-6 
and | per mille of the journal diameter. The 
Sommerfeld numbers in the load range 
employed accordingly lay between 0-5 and 
10 ; the endeavour was to keep them between 
3 and 5. Except where otherwise indicated, 
the shaft material was unalloyed steel with 
a strength of 50 kg per square millimetre 
(32 tons per square inch) and a Brinell 
hardness of 165 kg per square centimetre 
(2350 lb per square inch). The need for 
hard running surfaces on the journals of 
large engines considerably increases the costs 
of manufacture, and preference is therefore 
given to bearing metals which can be used 
with soft shafts. The bearings for these 
tests were either made in the Sulzer work- 
shops or were obtained from specialist plain 
bearing makers in Germany and Britain. 

A first improvement was obtained with 
tri-metal bearings having a thin interlayer of 
centrifugally applied lead bronze between 
the steel shell and the white-metal overlay, 
which is 0-5mm to Imm thick and is also 
applied by centrifugal means. The im- 
provement in the carrying capacity of these 
bearings as compared with the WM-80 type 
was about 30 per cent, and was chiefly due 
to the increase in fatigue strength of bearing 
metals with decreasing thickness, already 
observed elsewhere.' 

Recognition of this fact next led to the 
adoption of lead-bronze bearings with an 
electrolytically deposited layer of a softer 
bearing metal only 0-03mm to 0- 1mm thick. 
These are known as tri-metal flash bearings 
and will stand up to loads 70 per cent 
higher than WM-80 bearings without causing 
excessive shaft wear when used with soft 
shafts. However, they demand greater 
accuracy in machining, as no scraping of the 
thin running surfaces is permissible. 

It is hardly necessary to illustrate here the 
well-known crazed crack pattern in the 
bearings which were intentionally destroyed 
by high alternating loads. It may be men- 
tioned, however, that the tri-metal and flash 
bearings not only increased carrying capa- 
cities but also reduced the extent of the 





crazed zones as compared with those en- 
countered in classical white-metal bearings. 
The running time of a tri-metal bearing from 
the moment of the first signs of failure up to 
complete breakdown was also longer. 

An even greater load increase was possible 
with light-metal bearings in which a Imm 
to 2mm layer of aluminium alloy containing 
6 per cent tin was rolled on to a shell of 
“ Bondur” light metal. This alloy enabled 
the notoriously poor emergency running 
properties of aluminium bearings to be 
improved practically to the values attainable 
with white metal. The figure given for the 


load increase as compared with white-metal 
bearings, viz. 120 per cent, is very conserva- 
tive, for it was seldom possible to destroy 
these bearings by overloading. 


The high 


Fig. 5—Chromium-plated test shaft after failure of 
aluminium bearing 


thermal conductivity of aluminium keeps the 
bearings comparatively cool,even under high 
loads. The fears of trouble due to losses 
of preliminary stressing at the joints, or to 
the greater thermal expansion of aluminium 
as compared with the steel bearing housing, 
were not confirmed either in the testing 
machine or in the engine. However, the 
greater specific thermal expansion calls for 
somewhat larger bearing clearances (about 
1-2 to 1-4 per mille of the journal diameter). 
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When used with a soft steel shaft, the hard 
aluminium alloy—-about 40 to 50 Brinell 
at 20 deg. Cent.—causes somewhat increased 
shaft wear. This can be prevented, however, 
as it has proved possible after protracted 
experimentation to apply a thin, soft flash 
layer with good adhesion by electrolytic 
means. 

Another series of tests was devoted to the 
reduction of wear on the running surfaces 
of soft crankshafts. The shafts were first 
chromium plated to oversize dimensions and 
then ground back to the nominal figure. 
Good running properties with hardly any 
wear were obtained by this method with 
both tri-metal and lead-bronze flash bearings. 

In tests with chromium-plated shafts and 
aluminium bearings, however, failures fre- 
quently occurred even at low loads. It 
appears that the extremely hard chromium 
layer and the likewise hard aluminium 
running surface prevent normal running-in. 
Hard particles of aluminium oxide are torn 
out of the bearing surface and damage the 
chromium layer, which in its turn has a 
deleterious effect on the bearings. In spite 
of all efforts to ensure 4 good supply of oil, 
this process continued to cause close-set 
scoring marks running all around the shaft 
and the bearing. Figs. 5 and 6 show an 
example of the destruction of a shaft and an 
aluminium bearing, a phenomenon which 
has also been observed by other workers. 
Up to the present this difficulty has not 
yielded to improvements in the chromium 
plating and grinding of the shaft, nor have 
flash layers on the aluminium bearing given 
sufficiently reliable results, so that for the 
moment this combination with a chromium- 
plated shaft has been given up. Tests with 
porous chromium plating have not yet been 
undertaken. A very hard surface with ex- 
cellent running properties, however, has been 
obtained in combination with aluminium 
bearings by spraying molybdenum on the 
running surfaces of the shaft, so that this 
problem may be regarded as solved without 
there being any need for thermal treatment 
of large shafts by hardening or nitriding 
processes. 

Other tests have been carried out on the 
machines to investigate bearing designs, to 
throw light on the advantages and dis- 
advantages of a concentric lubricating groove 
in the bearing running surface and to try 
out bearing linings of epoxy resins. The last 
series of tests promises well but has not yet 
been completed. Still other tests of general 
interest have been conducted with a white- 
metal bearing of 400mm (15j}in) diameter 
for a special purpose. This bearing was 
fatigue-tested at a mean specific load up to 
85 kg per square centimetre (1200 lb per 
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square inch) only, but at journal speeds of 
as much as 20m per second. In addition 
to the investigation of running properties, 
the friction horsepower of this bearing was 
determined under load, when idling and as a 
function of lubricating conditions by measur- 
ing the input of the d.c. driving motor. 
(Even more accurate results could no doubt 
have been obtained with the friction bal- 
ance). The friction power loss of the sup- 
porting bearings had been determined in 
advance. The values measured in this way 
were then compared with those calculated by 
the method of Falz and Frankel. The 
measured power losses were found to be 
considerably smaller than the calculated 
figures, a discrepancy due to the very careful 
design of the lubricating-oil supply of this 
large bearing. 


To sum up, it may be stated that these 
bearing testing machines permit full-size 
bearings of medium-power diesel engines to 
be submitted to direct trials under conditions 
of loading similar to those obtaining in the 
engine, and thus make it possible to select 
the best bearing designs and combinations of 
materials. Testing times can be cut down 
considerably without it being necessary to 
endanger expensive engines by overload 
tests and by fitting them with new bearings 
whose running qualities are as yet unknown. 
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Standardised Bridge Beams in 
Prestressed Concrete 


he Cement and Concrete Association's 

Prestressed Concrete Developement Group has 
co-operated with the Ministry of Transport in 
preparing designs for a standardised method of 
bridge construction in prestressed concrete. An 
announcement about this development was made 
last week ; at present, the standardisation sug- 
gested is for precast prestressed beams within 
the range of spans of 25ft to 55ft. 

The standard beams are to be manufactured 
by at least forty-five firms specialising in precast 
concrete, and complete design tables and speci- 
men designs are available for the use of engineers 
designing bridges. 

The Association points out that in the range 
of spans up to about SO0ft, experience has shown 
that the slab deck usually provides the most 
economical solution. A very simple method of 
constructing this type of bridge is to use precast 
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PRECAST SECTIONS (iii) (iv) (v) (vi) AND (vit) 
Standard beam sections for bridges of 25ft to 55ft span 





inverted ““T’ beams of prestressed concrete, 
with in situ concrete placed between and on top 
of the beams. It is in order to reduce the cost 
of beam moulds and of bridge construction 
generally, that the Prestressed Concrete Develop- 
ment Group has proposed the standardisation 
of beam sections within this range. Variation in 
the treatment of edge beams is, however, still 
quite feasible. Consideration is being given to 
the standardisation of beams for larger spans. 
Within the range of spans from 25ft to 55ft 
two types of beam are recommended for con- 
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is placed over the beams ; the precise thickness 
is determined for each bridge individually. 

The chief items of standardisation are as 
follows : (1) The width of each beam is 194in 
so providing three beams for each 5ft of width 
assuming a 4in joint between units. (2) The 
thickness of the web of the beam is 4in. (3) The 
variation in the depth is provided wholly in the 
top flange for spans between 35ft and 55ft 
(4) Only the web depth is decreased to cover the 
range of spans from 25ft to 35ft, there being 
provision for variation in the top flange. (5) 
The shape of the bottom flange is constant with 
a 2in deep fillet with the web ; this ensures that 
the holes for the transverse reinforcement occur 
only within the depth of the fillet and may be 
inclined to the longitudinal axis of the beam if 
necessary to meet the requirements of skew 
bridges. (6) Holes will be provided to accommo- 
date transverse reinforcement equivalent to 0-50 
square inch per foot length ; these holes are of 
2in diameter at 24in centres with their centres 
6}in from the soffit of the beam. It is recommen- 
ded that the use of holes of greater diameter or 
at closer spacing should be avoided. The rein- 
forcement may consist of a single bar, or smaller 
diameter bars of equivalent total area spaced 
peripherally. 


In the recommended design calculations, 
account is taken of propping the beams when 
the in situ concrete is placed, and also of con- 
struction without propping. Details are given 
of the design assumptions, which have been 
agreed with the Ministry of Transport, and the 
section properties, followed by a general sum- 
mary of the suggested prestressing for the range 
of spans considered. This prestressing can be 
provided using 0-2in or 0-276in diameter high 
tensile steel or prestressing strand. 

The second diagram shows a typical beam 
selected from the standard range, and gives 
details of the reinforcement. This beam is a 
type (ii) beam spanning 35ft, and designed for 
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TRANSVERSE SECTION. 
Details of a standard beam. This is a type (ii) beam spanning 35ft with a depth-span ratio of 
1 : 21-5, designed for abnormal loading 


sideration as indicated in the sketch. Both types 
of beam employ the same top and bottom flange 
shapes and web thickness, with different web 
depths. For spans between 25ft and 35ft the 
smaller section is used ; for spans between 35ft 
and 55ft the larger section is used with varying 
top flange thicknesses. All the beams are de- 
signed to withstand the load of the in situ con- 
crete and construction traffic and to act mono- 
lithically with the in situ concrete to carry live 
loads. A minimum thickness of 3in of concrete 


the Ministry of Transport’s abnormal loading 
specification. It contains fifty-nine 0-2in dia- 
meter wires, the total prestressing force in the 
beam being 289,000 Ib, at an eccentricity of 2-7in. 
The stipulated compressive strengths in the con- 
crete for a beam of this specification (a) at 
transfer and (6) at twenty-eight days are re- 
spectively 5600 and 7500lb per square inch. 
However = most weet other beams within the 
range, two are respectively 4500 
and 6000 Ib per square inch. 
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whereupon useful comparative results were 
obtained. 
Test RESULTS 


The investigations directed towards the 
improvement of plain bearings were com- 
menced with a series of tests using classical 
thick-walled white-metal bearings lined by 
the static and centrifugal methods. Both 
steel and hard bronze were used for the 
backing. The usual methods of keying the 
white metal to the backing were employed, 
for instance dovetails, thread grooves and 
coarse turning grooves, as well as various 
preliminary cleaning methods calculated to 
produce a good bond. 

The numerical results of the fatigue tests 
under alternating load, for instance the 
mean specific bearing load, which are 
dependent on design and dimensions, were 
in the present case not the best basis for a 
general verdict on the bearings. Instead, the 
criterion applied was the relative improve- 
ment attained by the use of bearing metals 
capable of carrying higher loads under other- 
wise completely identical conditions. In the 
following paragraphs the classical WM-80 
white-metal bearing (80 per cent tin) is 
therefore used as a reference, its permissible 
alternating fatigue load being taken as 
100 per cent. 

All the values quoted hold good for the 
connecting-rod type of bearing having a 
diameter of 145mm (5-7lin) and a length 
of 83mm (3-27in), at a constant angular 
velocity of the shaft of 68 sec-'. The toler- 
ances allowed in series manufacture resulted 
in relative bearing clearances between 0-6 
and | per mille of the journal diameter. The 
Sommerfeld numbers in the load range 
employed accordingly lay between 0-5 and 
10 ; the endeavour was to keep them between 
3 and 5. Except where otherwise indicated, 
the shaft material was unalloyed steel with 
a strength of 50 kg per square millimetre 
(32 tons per square inch) and a Brinell 
hardness of 165 kg per square centimetre 
(2350 Ib per square inch). The need for 
hard running surfaces on the journals of 
large engines considerably increases the costs 
of manufacture, and preference is therefore 
given to bearing metals which can be used 
with soft shafts. The bearings for these 
tests were either made in the Sulzer work- 
shops or were obtained from specialist plain 
bearing makers in Germany and Britain. 

A first improvement was obtained with 
tri-metal bearings having a thin interlayer of 
centrifugally applied lead bronze between 
the steel shell and the white-metal overlay, 
which is 0-Smm to Imm thick and is also 
applied by centrifugal means. The im- 
provement in the carrying capacity of these 
bearings as compared with the WM-80 type 
was about 30 per cent, and was chiefly due 
to the increase in fatigue strength of bearing 
metals with decreasing thickness, already 
observed elsewhere.' 

Recognition of this fact next led to the 
adoption of lead-bronze bearings with an 
electrolytically deposited layer of a softer 
bearing metal only 0-03mm to 0- 1mm thick. 
These are known as tri-metal flash bearings 
and will stand up to loads 70 per cent 
higher than WM-80 bearings without causing 
excessive shaft wear when used with soft 
shafts. However, they demand greater 
accuracy in machining, as no scraping of the 
thin running surfaces is permissible. 

It is hardly necessary to illustrate here the 
well-known crazed crack pattern in the 
bearings which were intentionally destroyed 
by high alternating loads. It may be men- 
tioned, however, that the tri-metal and flash 
bearings not only increased carrying capa- 
cities but also reduced the extent of the 





crazed zones as compared with those en- 
countered in classical white-metal bearings. 
The running time of a tri-metal bearing from 
the moment of the first signs of failure up to 
complete breakdown was also longer. 

An even greater load increase was possible 
with light-metal bearings in which a Imm 
to 2mm layer of aluminium alloy containing 
6 per cent tin was rolled on to a shell of 
“ Bondur ” light metal. This alloy enabled 
the notoriously poor emergency running 
properties of aluminium bearings to be 
improved practically to the values attainable 
with white metal. The figure given for the 


load increase as compared with white-metal 
bearings, viz. 120 per cent, is very conserva- 
tive, for it was seldom possible to destroy 
these bearings by overloading. 


The high 


Fig. 5—Chromium-plated test shaft after failure of 
aluminium bearing 


thermal conductivity of aluminium keeps the 
bearings comparatively cool.even under high 
loads. The fears of trouble due to losses 
of preliminary stressing at the joints, or to 
the greater thermal expansion of aluminium 
as compared with the steel bearing housing, 
were not confirmed either in the testing 
machine or in the engine. However, the 
greater specific thermal expansion calls for 
somewhat larger bearing clearances (about 
1-2 to 1-4 per mille of the journal diameter). 


Fig. 6—Part of damaged 

aluminium bearing surface 

after failure of chromium- 
plated shaft 
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When used with a soft steel shaft, the hard 
aluminium alloy—-about 40 to 50 Brinell 
at 20 deg. Cent.—causes somewhat increased 
shaft wear. This can be prevented, however, 
as it has proved possible after protracted 
experimentation to apply a thin, soft flash 
layer with good adhesion by electrolytic 
means. 

Another series of tests was devoted to the 
reduction of wear on the running surfaces 
of soft crankshafts. The shafts were first 
chromium plated to oversize dimensions and 
then ground back to the nominal figure. 
Good running properties with hardly any 
wear were obtained by this method with 
both tri-metal and lead-bronze flash bearings. 

In tests with chromium-plated shafts and 
aluminium bearings, however, failures fre- 
quently occurred even at low loads. It 
appears that the extremely hard chromium 
layer and the likewise hard aluminium 
running surface prevent normal running-in. 
Hard particles of aluminium oxide are torn 
out of the bearing surface and damage the 
chromium layer, which in its turn has a 
deleterious effect on the bearings. In spite 
of all efforts to ensure 4 good supply of oil, 
this process continued to cause close-set 
scoring marks running all around the shaft 
and the bearing. Figs. 5 and 6 show an 
example of the destruction of a shaft and an 
aluminium bearing, a phenomenon which 
has also been observed by other workers. 
Up to the present this difficulty has not 
yielded to improvements in the chromium 
plating and grinding of the shaft, nor have 
flash layers on the aluminium bearing given 
sufficiently reliable results, so that for the 
moment this combination with a chromium- 
plated shaft has been given up. Tests with 
porous chromium plating have not yet been 
undertaken. A very hard surface with ex- 
cellent running properties, however, has been 
obtained in combination with aluminium 
bearings by spraying molybdenum on the 
running surfaces of the shaft, so that this 
problem may be regarded as solved without 
there being any need for thermal treatment 
of large shafts by hardening or nitriding 
processes. 

Other tests have been carried out on the 
machines to investigate bearing designs, to 
throw light on the advantages and dis- 
advantages of a concentric lubricating groove 
in the bearing running surface and to try 
out bearing linings of epoxy resins. The last 
series of tests promises well but has not yet 
been completed. Still other tests of general 
interest have been conducted with a white- 
metal bearing of 400mm (15}in) diameter 
for a special purpose. This bearing was 
fatigue-tested at a mean specific load up to 
85 kg per square centimetre (1200 1b per 
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square inch) only, but at journal speeds of 
as much as 20m per second. In addition 
to the investigation of running properties, 
the friction horsepower of this bearing was 
determined under load, when idling and as a 
function of lubricating conditions by measur- 
ing the input of the d.c. driving motor. 
(Even more accurate results could no doubt 
have been obtained with the friction bal- 
ance). The friction power loss of the sup- 
porting bearings had been determined in 
advance. The values measured in this way 
were then compared with those calculated by 
the method of Falz and Frankel. The 
measured power losses were found to be 
considerably smaller than the calculated 
figures, a discrepancy due to the very careful 
design of the lubricating-oil supply of this 
large bearing. 


To sum up, it may be stated that these 
bearing testing machines permit full-size 
bearings of medium-power diesel engines to 
be submitted to direct trials under conditions 
of loading similar to those obtaining in the 
engine, and thus make it possible to select 
the best bearing designs and combinations of 
materials. Testing times can be cut down 
considerably without it being necessary to 
endanger expensive engines by overload 
tests and by fitting them with new bearings 
whose running qualities are as yet unknown. 
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Standardised Bridge Beams in 
Prestressed Concrete 


he Cement and Concrete Association’s 

Prestressed Concrete Developement Group has 
co-operated with the Ministry of Transport in 
preparing designs for a standardised method of 
bridge construction in prestressed concrete. An 
announcement about this development was made 
last week ; at present, the standardisation sug- 
gested is for precast prestressed beams within 
the range of spans of 25ft to S5ft. 

The standard beams are to be manufactured 
by at least forty-five firms specialising in precast 
concrete, and complete design tables and speci- 
men designs are available for the use of engineers 
designing bridges. 

The Association points out that in the range 
of spans up to about SO0ft, experience has shown 
that the slab deck usually provides the most 
economical solution. A very simple method of 
constructing this type of bridge is to use precast 
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PRECAST SECTIONS (iii) (iv) (v) (vi) AND (vit) 


Standard beam sections for bridges of 25ft to S5ft span 





inverted ““T’’ beams of prestressed concrete, 
with in situ concrete placed between and on top 
of the beams. It is in order to reduce the cost 
of beam moulds and of bridge construction 
generally, that the Prestressed Concrete Develop- 
ment Group has proposed the standardisation 
of beam sections within this range. Variation in 
the treatment of edge beams is, however, still 
quite feasible. Consideration is being given to 
the standardisation of beams for larger spans. 
Within the range of spans from 25ft to 55ft 
two types of beam are recommended for con- 
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is placed over the beams ; the precise thickness 
is determined for each bridge individually. 


The chief items of standardisation are as 
follows : (1) The width of each beam is 194in 
so providing three beams for each 5ft of width 
assuming a 4in joint between «nits. (2) The 
thickness of the web of the beam is 4in. (3) The 
variation in the depth is provided wholly in the 
top flange for spans between 35ft and 55ft 
(4) Only the web depth is decreased to cover the 
range of spans from 25ft to 35ft, there being 
provision for variation in the top flange. (5) 
The shape of the bottom flange is constant with 
a 2in deep fillet with the web ; this ensures that 
the holes for the transverse reinforcement occur 
only within the depth of the fillet and may be 
inclined to the longitudinal axis of the beam if 
necessary to meet the requirements of skew 
bridges. (6) Holes will be provided to accommo- 
date transverse reinforcement equivalent to 0-50 
square inch per foot length ; these holes are of 
2in diameter at 24in centres with their centres 
6}in from the soffit of the beam. It is recommen- 
ded that the use of holes of greater diameter or 
at closer spacing should be avoided. The rein- 
forcement may consist of a single bar, or smaller 
diameter bars of equivalent total area spaced 
peripherally. 


In the recommended design calculations, 
account is taken of propping the beams when 
the in situ concrete is placed, and also of con- 
struction without propping. Details are given 
of the design assumptions, which have been 
agreed with the Ministry of Transport, and the 
section properties, followed by a general sum- 
mary of the suggested prestressing for the range 
of spans considered. This prestressing can be 
provided using 0-2in or 0-276in diameter high 
tensile steel or prestressing strand. 

The second diagram shows a typical beam 
selected from the standard range, and gives 
details of the reinforcement. This beam is a 
type (ii) beam spanning 35ft, and designed for 
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Details of a standard beam. 
1 


sideration as indicated in the sketch. Both types 
of beam employ the same top and bottom flange 
shapes and web thickness, with different web 
depths. For spans between 25ft and 35ft the 
smaller section is used ; for spans between 35ft 
and 55ft the larger section is used with varying 
top flange thicknesses. All the beams are de- 
signed to withstand the load of the in situ con- 
crete and construction traffic and to act mono- 
lithically with the in situ concrete to carry live 
loads. A minimum thickness of 3in of concrete 


This is a type (ii) beam spanning 35ft with a depth-span ratio of 
: 21-5, designed for abnormal loading 


the Ministry of Transport’s abnormal loading 
specification. It contains fifty-nine 0-2in dia- 
meter wires, the total prestressing force in the 
beam being 289,000 Ib, at an eccentricity of 2-7in. 
The stipulated compressive strengths in the con- 
crete for a beam of this specification (a) at 
transfer and (6) at twenty-eight days are re- 
spectively 5600 and 7500 lb per square inch. 
However for most of the other beams within the 
range, these two figures are respectively 4500 
and 6000 Ib per square inch. 
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“ Bluebird ’’ Project 


A STATEMENT discussing the unsuccessful 
attempt of the Campbell-Norris Project 7 
** Bluebird ” has been issued by Norris Brothers, 
Ltd. The statement suggests that the cause of 
the accident was a strong and gusty side wind 
(it will be recalled that the CN-7 has no tail fins) 
which caused the car to run wide into soft, rough 
salt. Although the car was badly damaged, the 
cockpit and instruments were intact, while the 
tyres, despite several long skids, were still inflated. 
On the final run the car had reached 365 m.p.h. 
in 1-6 miles, an average acceleration of 0-53 g. 
It is intended to rebuild the vehicle in the original 
configuration. 


Air Surveys in the Indus Catchment 


THe signing on September 19 by India and 
Pakistan of the treaty governing the division of 
the waters of the Indus basin between the two 
countries has prompted Hunting Surveys, Ltd., 
to send us some details of the aerial surveying and 
mapping which that company is carrying out in 
that region. A number of major conservation 
and irrigation schemes are proposed in the Indus 
catchment, and now that the treaty has been 
signed, after many years of disagreement, it can 
be expected that some interesting and large- 
scale constructional work will soon follow. 
Amongst this, the projects of the W.A.P.D.A., the 
Water and Power Development Authority of 
West Pakistan, will be prominent, and already 
considerable effort has been put into the pre- 
paratory stages of this organisation’s schemes. 

The two main schemes involved consist of the 
system of link canals and barrages which will 
regulate the waters of the main tributaries of the 
Indus, and the storage dams at Mangla and 
Tarbela with their associated reservoirs. 

The Indus link canal scheme, the design of 
which will be carried out by Tipton & Kalmbach 
Inc. of Denver, will consist of seven canals, 
approximately 300ft wide and totalling nearly 
400 miles in length, linking the rivers Indus, 
Jhelum, Chenab, Ravi, Beas and Sutlej. Strips 
of photography, within which the exact route of 
each canal will be decided, have been “ flown ” 
and hence plans at 1/3600 or 300ft to lin are being 
drawn ; selected areas will have contours at 3ft 
vertical intervals. In addition to the route maps, 


up to 250 square miles of * block mapping ”’ is 





required at canal junctions for headworks and 
other installations, and where the barrages at 
Chashma, Rasul, Qadirabad, Sidhnai and Mailsi, 
to be designed by Messrs. Coode & Partners, will 
be situated. 

The site of the proposed storage dam at 
Mangla has been photographed and mapped for 
Messrs. Binnie, Deacon & Gourley, at 1/2400 
scale with 10ft contours. At the same time maps 
for the Tarbela dam site to the same scale were 
made by the Canadian division of the Hunting 
group. 

In addition to the projects already mentioned, 
the Water & Power Development Authority 
has called for an investigation into the manage- 
ment of the catchment area serving the vast 
reservoir to be created by the Mangla dam. 
Photography of 2780 square miles has been 
concluded as the first step in an extensive 
conservation study of the reservoir catchment 
now being carried out by Hunting Technical 
Services Limited. A two year programme of 
investigation in the field is now in progress 
during which a team, headed by an ecologist, 
will analyse the causes and extent of erosion 
and will map both present land use and land 
capability. They will also study in detail 
sample areas which can be developed as pilot 
sites for control of erosion and land improve- 
ment. 


Hydraulic Excavator and Shovel 


EXTENSIONS adding over 100,000 square feet 
of factory space have been completed at the 
works of Whitlock Bros., Ltd., Great Yeldham, 
Essex and were officially opened last week. The 
new extensions include a glass-fibre manufactur- 
ing department, new spares, servicing and 
stores departments, production offices, a power 
house, washrooms, a_ lithographic printing 
department, and a new assembly shop covering 
nearly three acres. Two 10-ton gantry cranes 
each of S5Oft span, run the length of the main 
building. At the official opening of the new 
extensions it was announced that negotiations 
have been completed with Ransomes Sims and 
Jefferies, Ltd., Ipswich, under which Whitlock 
Bros. Ltd., has taken over the manufacturing and 
marketing of the range of earthmoving equip- 
ment for the Ransome MG industrial crawler 
tractor. This new range of equipment will in 
future be known as the W/R series, and is 


** Dinkum 60°" hydraulic 
excavator 


expected to be in full production by the end of 
the year. 

The latest additions to the Whitlock range of 
equipment are the “ Dinkum 60” hydraulic 
excavator and the “ Whitlock 66” 7/8 cubic 
yard power shovel, which have been designed 
to operate either in conjunction or as separate 
units. The power unit for the shovel is a 51 
b h.p. Ford diesel engine, and hydraulic power 
is derived from a front-mounted pump with 
twin built-in fan-cooled saddle tanks under the 
bonnet of the power unit. Large capacity 
shovels up to 84in wide can be fitted, twin 
double-acting crowd rams and heavy duty 
double-acting lift rams being standard equip- 
ment. A new heavy-duty front axle with drop 
forged stubs and hubs has been designed to 
withstand shock loads. Power steering is a 
standard fitting. Either 7-50 16 or 9-00 x 16 
water ballasted front tyres are fitted. The 
overall height of the shovel, fully raised, is 13ft 
4in with teeth fitted, its maximum dump height 
being 8ft 4in. Its maximum lifting force is 
5800 Ib. 

The new “ Dinkum 60” excavator, which 
can be seen in the illustration we reproduce, is 
the most powerful excavator in the Whitlock 
range and will excavate trenches up to 60in 
wide. The power unit is the same as for the 
“66” shovel. Hydraulic power is derived from 
a P.T.O. drive vane-type pump, with a capacity 
of 30 gallons per minute, running well below 
its rated capacity to provide full power at a 
constant low working pressure. Both the rear 
mounted pump and the hydraulic fluid reservoir 
are additionally cooled by an inflow fan driven 
from the pump shaft, and the complete hydraulic 
system is protected with double Micronic full- 
flow filters, magnetic plugs and overload release 
valves. The dig, lift and bucket rams have 
universal joints fitted, and subsidiary rams are 
protected with swivel ball joints. An improved 
type of rotary seal allows hydraulic tubes to be 
built into the slew-post with very short connect- 
ing hoses. 190 deg. slewing is provided by 
twin double-acting rams which are interconnected 
and protected by a damping device to avoid 
shock loads on the machine. Of particular 
interest are the new hydraulic stabilisers which 
enable levelling-up of the machine to be carried 
out from the driving position : These stabilisers 
are designed to open up from 6ft to 13ft 6in. 
According to the specification the maximum 
depth of dig of the excavator below ground 
level is 13ft 6in, and with a special extension jib 
fitted, 17ft. Its maximum reach from swing 
axis is 16ft 3in, its maximum loading height is 
12ft 6in, and with extension arm, 16ft 6in. The 
overall width of the excavator with stabilisers 
retracted is 6ft 6in, its overall height in travel 
position is 11ft 9in. 


Faraday Lecture, 1960/61 


THe Faraday Lecture of the Institution of 
Electrical Engineers for 1960/1 will be entitled 
‘“* Transistors and All That ” and will be given by 
Mr. L. J. Davies, Director in charge of Research 
and Education, Associated Electrical Industries 
(Rugby), Ltd., and a Director of Associated 
Electrical Industries Lamp and Lighting Com- 
pany, Ltd. From November 16, 1960 to March 
23, 1961, the lecture will be delivered at eleven 
centres throughout the country, beginning at 
Rugby, and will be in London at the Central 
Hall. Westminster, on February 16, 1961. The 
lecture will be illustrated by lantern slides and by 
short films. The experiments and demonstra- 
tions have been selected to illustrate phenomena 
such as the conduction of electricity through 
gases, liquids and solids, the atomic structure of 
solids, the effect on conductivity of some solids of 
traces of impurities, and the mechanism of 
semiconductor action. 
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Last of the Ironclads 


Tue last surviving Ironclad 0-6-0 goods engine, 
formerly No. 957 of the Lancashire and York- 
shire Railway, has been purchased from British 
Railways by Mr. J. A. Cox, of Retford, for 
preservation and is now stored in a siding near 
his home. This locomotive has been out of use 
for over two years and was last steamed on June 
17, 1959, for the journey from its home depot, 
Wakefield, to Horwich Works. It was with- 


staffed and equipped to carry out scheduled 
maintenance work and running repairs to loco- 
motives and periodic three, six and yearly in- 
spections. Heavy work such as removal of 
complete engines or generators is not done at the 
depot. 

To provide ease of access to all parts of a 
locomotive the three-level working arrangements 
to be seen in the illustration have been introduced. 
The tracks are carried on Sin diameter tubular 
steel pedestals set at Sft centres, to give freedom 





Ex-L. and Y.R., 0-6-0, No. 957 at Ranskill, near Retford, Notts, May 27, 1960 


drawn as B.R. No. 52044 shortly afterwards, 
having run 1,154,163 miles in its seventy-two 
years’ service. 

Mr. Cox hopes, over the next two or three 
years, to restore No. 957, which is still in working 
order, to something like its original condition, 
although in fact the locomotive has been very 
little altered since it was built for the L. and Y.R. 
by Beyer, Peacock and Co., of Manchester, in 
1887 (Works No. 2840). It was one of the last 
batch of thirty engines to the 1876 design of 
Barton Wright, 280 of which were built alto- 
gether by various makers, including the Miles 
Platting Works of the L. and Y.R., between 
1876 and 1887. Some 230 of these were rebuilt 
as saddletanks in the last decade of the nine- 
teenth century, as their main line duties were 
taken over by Aspinall’s similar but more 
powerful engines, and about eighteen of these 
saddletanks are still in service. 

There are now approximately sixty-five steam 
locomotives preserved, or scheduled for preser- 
vation in Great Britain. The only other Lanca- 
shire and Yorkshire Railway engine preserved is 
2-4-2T No. 1008 (Horwich Works No. 1), 
which is for the time being stored at Horwich 
Works. 


Diesel Locomotive Maintenance 
Depot 

A NEW maintenance depot for main line diesel 
locomotives has been opened by the Eastern 
Region, British Railways, at Stratford. It 
comprises a 300ft long 80ft span shed with four 
tracks leading into each end and having a two- 
storey block incorporating workshops, stores and 
offices at the centre. The four tracks at each end 
of the depot each accommodate two main line 
diesel locomotives and thus up to sixteen loco- 
motives can be dealt with at a time. This use of 
relatively short dead-end tracks has a number of 
advantages in that when a locomotive has to be 
taken out of the inner length of track only one 
locomotive at the outer end needs to be moved. 
Further the central position of the working 
platform level workshop and stores enables men 
to reach them from the maintenance sections at 
each side in less than a minuté and non-productive 
time is reduced to a minimum. 

At present there are some seventy-three main 
line diesel locomotives in service on the Eastern 
Region and the depot has been designed and 
organised to maintain the 150 locomotives of this 
type which will eventually be in operation when 
all steam locomotives have been replaced. It is 


of access from the lower floor to the pit. Working 
platforms, on precast concrete columns, are 
4ft 6in above rail level ; the lower floor being 
2ft 6in below rail level. The central workshops 
installations include filter cleaning, injector 
testing and lubricating oil testing equipment, 
cleaning tanks, and a degreasing plant. Equip- 
ment for diesel locomotive maintenance in the 
sheds includes battery chargers ; a lubricating 
stillage having storage tanks for two classes of 
oils and greases; a radiator water stillage 
designed to hold the cooling water from a loco- 
motive during repairs, and small transformers to 
enable the internal electric lights on the loco- 
motives to be used without draining a loco- 
motive battery. 

Natural lighting is provided by continuous 
runs of patent glazing, which go down to within 
approximately 6ft of ground level at the sides of 
the building. Artificial lighting in the shed is by 
cold cathode fluorescent lighting fittings sus- 
pended from trunking between two ISin wide 
radiant heating panels. Underneath the plat- 
forms, where all the pipe services are arranged, the 
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lighting is by hot cathode fluorescent lighting 
bulkhead fittings and in the pits tungsten fila- 
ment lighting is provided. 

At both ends of the shed, yard lighting is to be 
provided by colour-corrected mercury vapour 
lamps mounted on 25ft concrete columns and 
throughout the yard by SOft steel towers hav- 
ing three 400W mercury vapour fittings. 

The electric power services in the shed are so 
arranged that on alternate roads facilities are 
available so that each locomotive berth is covered 
by : a 30A power point suitable for battery charg- 
ing purposes, two 15A socket outlets for general 
electric tools, one three-phase I15A poin? for 
special tools and two SOV socket outlets for 
portable hand lamps. Two 60A socket outlets 
are also provided at each end of the depot to 
cover the inner berths so that portable electric 
welding equipment can be used if necessary. 

A locomotive fuelling installation has been 
provided on the outlet roads from the depot where 
three 50-gallon per minute diesel oil dispensers, 
each provided with a presetting meter equipped 
with a ticket printer, have been installed. The 
dispensers are self-contained units working from 
the oil tanks which have a total storage capacity 
of 150,000 gallons. 

The piped services for connecting direct to 
the locomotives provided in the shed include two 
types of lubricating oil, a water oil pipeline, 
compressed air, radiator cooling water and 
both hard and soft water pipelines. Lubricating 
oils are supplied to the locomotive berths, from 
supplementary storage tanks in the basement 
which can be connected in multiple to the dis- 
pensing pumps, thus allowing variations in 
quantities of each oil to be stored. At each 
berth there is a presetting meter with a large dial 
calibrated in gallons up to 200 gallons by which 
operators can preset the oil requirements accord- 
ing to the class of locomotive so that only the 
exact amount of lubricating oil required is taken. 

With the aid of a mobile compressed air- 
operated pump oil can be evacuated from a 
locomotive engine sump and pumped through 
pipelines to storage tanks adjacent to a boiler- 
house where the waste oil is used as fuel. 

Radiator cooling water supplies mixed in a 
250-gallon tank in the basement consist of | per 
cent emulsion of soluble oil. The solution is 
transferred to a 2500-gallon storage tank on the 
upper floor from which it gravitates to the pipe- 
lines serving the shed. 

The main contractor for the depot was Higgs 
and Hill, Ltd., and C. H. Dobbie and Partners 
acting as consulting engineers were responsible 
for the design of the shed and other works as well 
as for site supervision. The overall development 
and direction of the scheme was the responsibility 
of Mr. A. K. Terris, chief civil engineer, Eastern 
Region ; whilst Mr. T. C. B. Miller, the chief 
mechanical and electrical engineer was respon- 
sible for the lighting, heating and equipment of 
the depot. 


Track and platform arrangement in new diesel locomotive maintenance depot 
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SHORTER REPORTS (Continued) 





Self-Propelled Pontoon Ferries 


Means for crossing rivers in many of the 
under-developed areas of the world are either 
non-existent or are of a primitive nature un- 
suitable for heavy transport. In such regions, 
where geographical and other conditions make 
the building of suitable structures either finan- 
cially or physically impracticable, there is a 
need for equipment which can undertake trans- 
portation duties across the water obstacle and 
which is not required permanently in one 
location. The answer to this problem is the 
provision of ferries which can be rapidly con- 
structed with the minimum of trained labour, 
often under adverse conditions, and which can 
be equally rapidly dismantled and broken down 
into units easily transported from point to point. 
To meet such conditions, Saro (Anglesey), Ltd., 
has recently supplied to the Crown Agents, 


of lift. Vehicle loading and off-loading bays 
consisting of further roadway sections, girder 
panels and ramps are now added to each side 
of the ferry. These can be lowered or raised to 
allow vehicles on or off the ferry and to com- 
pensate for any tidal or other change in the 
water level while the ferry is at the bank. 
Additional equipment includes hand winches, 
anchors and cable for holding the ferry against 
the bank or in mid-stream, and hand bilge 
pumps. 

For propulsion purposes there are two out- 
board power sponsons, designed by Saro 
(Anglesey), Ltd., and these are attached to the 
bow of a pontoon, one to each side of the ferry. 
The outboard power sponson consists of a 
pontoon structure, of simple form, with a 
centrally located rotating ring carrying an 
outboard motor. The ring can be rotated through 
360 deg. to provide complete directional control 





An eight-pontoon ferry assembled {at the bank side 


acting on behalf of the Government of Ghana, 
equipment which can be made up either into 
a ferry capable of carrying a load of over 25 tons 
or into two ferries, each of 10 tons capacity. 

The basic unit is a pontoon of riveted con- 
struction, measuring 17ft 6in long by 5ft 9in 
in breadth and fabricated from aluminium alloys 
having a high resistance to corrosion. Each 
pontoon is subdivided into a number of water- 
tight compartments and the deck carries fittings 
for securing the superstructure, roadway section 
and ferrying accessories. A complete ferry 
capable of carrying a load of about 10 tons, 
of which we reproduce a photograph, consists 
of eight pontoons and can be transported 
together with all ancillary equipment by three 
standard 3-ton lorries and two trailers. Con- 
struction is simple and rapid and with a little 
training a small number of men can assemble 
or dismantle a complete ferry within an hour. 
Although a simple lifting tackle is desirable for 
off-loading the pontoons, for the construction 
of the ferry the light weight of the components 
makes man-handling a practical proposition. 
The possibility of adverse constructional con- 
ditions prevailing has been taken into considera- 
tion by comprehensive and accurate jigging 
and gauging in production, and this also ensures 
that there is complete interchangeability of the 
units. 

When building a ferry the complete pontoons 
are off-loaded, at a suitable marshalling area, 
coupled together in pairs stern to stern, trans- 
ported to the river bank and launched. As each 
pair of pontoons is launched it is brought to 
the bank and coupled to the previous pair until 
a raft of four pairs of pontoons is formed. 
Aluminium alloy decking sections fitted to each 
pontoon give an overall vehicle roadway width 


of the ferry. During speed and manoeuvring 
trials the ferry was used to transport a vehicle 
having a wheelbase of 25ft 6in and a total laden 
weight of 15 short tons, the power being provided 
by two 18 h.p. British Anzani outboard motors. 
The construction of a ferry capable of carrying 
loads of over 25 tons is achieved simply by 
attaching a further three pairs of pontoons and 
associated equipment to the smaller capacity 
ferry. 
[Reply Card No. E5101] 


Pan concrete mixer with 
a mixed batch capacity of 
28 cubic feet and an out- 
put of up to 60 cubic 
yards per hour 
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Pan Mixer for Concrete 


A HORIZONTAL pan concrete mixer with an 
unmixed capacity of 42 cubic feet and a 
mixed batch capacity of 28 cubic feet has been 
added to the “ Gyramixer” range by Blaw 
Knox Ltd., 94 Brompton Rd., Kensington, 
London, S.W.3. It is stated to have an output 
capacity of up to 60 cubic yards an hour and a 
batch is mixed in 20 to 30 seconds, it being 
possible to discharge a full one-cubic-yard batch 
through a power operated discharge opening in 
about 15 seconds. 

As can be seen from our illustration an 8ft 9in 
diameter Ift 8in deep pan of alloy steel forms 
part of the main machine structure of angle and 
channel sections. The drive, which can be from 
a 35 h.p. motor or 38 b.h.p. Ford diesel engine, 
is mounted on the frame above the pan and 
power is transmitted through a reduction gear box 
to the main vertical shaft of the mixing unit. This 
main drive shaft, supported on tapered roller 
bearings, supports and drives a rotating gear 
box which revolves at 11 r.p.m. about the centre 
of the pan. A sun gear wheel in the rotating 
gear box rotates two pinion shafts extending 
down through the lower side of the box. Each 
pinion shaft carries and rotates a star fitted 
with three mixing blades. The pan floor and 
wall scraper blades are attached to the rotating 
gear box body. 

The two stars are arranged to rotate at 
unequal radii and their combined blade path 
is designed to cover the entire pan area during 
each revolution. The floor and wall scraper 
blades direct the materials from the edge of the 
pan into the path of the mixing blades to ensure 
the complete and systematic mixing of every 
part of a concrete batch. 

A 35-gallon water tank above the pan has a 
pneumatically operated discharge into the pan, 
the water being measured volumetrically by an 
adjustable syphon and the amount required set 
by a gauge calibrated in pounds and gallons. 
The water is delivered under pressure through 
a pipe over the aggregate feed chute. 

The “* Gyramixer ” is designed for operation 
in conjunction with batching plants but alter- 
native loading arrangements include a power 
batch loader in which the aggregate feed to the 
mixer pan is by a 42 cubic feet capacity power- 
operated skip mounted on track rollers running 
in channel section guide raiis. The guide rails 
are cranked at the lower end to position the skip 
for loading without spillage. The skip is hoisted 
by a heavy-duty electric winch powered by a 
7-5 h.p. squirrel-cage motor fitted with an 
electromagnetic brake. Diesel engine driven 
mixers can be arranged for skip hoisting from 
the main drive through a clutch and brake. 


[Reply Card No. E5102] 
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Tube Saw 


AN internal toothed saw developed for use on 
high-speed tube sawing machines by Sir James 
Farmer Norton and Co., Ltd., Salford, 3, Lancs., 
is so designed that tubes can be sawn without 
producing the inherent “ flash ” associated with 
normal external toothed saws. The saw, made 
by Spear and Jackson, Ltd., Sheffield, and the 
new sawing machine are illustrated on this page. 


operation the saw blade path automatically 
returns to that of the tube centre. The vices are 
then released for removal of the tube parts from 
the machine. Scales graduated in tube diameters 
can be preset to adjust the machine for different 
sizes up to the maximum. 

The saw head mounted on ball and roller 
bearings is driven by a belt and speed changes are 
available to suit different materials. Clamping 
pressures and feed speeds can also be varied in 





High speed tube sawing machine with internal toothed saw 





Internal toothed segmental saw 


Ferrous and non-ferrous tubes up to 4in outside 
diameter can be cut on the machine, the saw 
speed being variable up to a maximum of 3000ft 
per minute for copper tubes. The speed of cutting 
with an internal toothed saw is faster than normal 
as its blade is only fed through the thickness of 
the tube wall and does not have to travel across 
the major diameter of a tube. 

On the production machine illustrated the tube 
is rolled in on the feed side on support rollers, 
through the saw head and up to a length step on 
the out-going side. Hydraulically operated vices 
then grip the tube and at this stage the saw blade 
is idling round the tube with the tube centre line 
the centre of its rotation. For the cutting opera- 
tion the blade is moved in an eccentric path 
round the tube and the degree of eccentricity is 
increased to cut through the tube wall. This 
eccentric motion is effected by rotating cam bars 
actuated by a hydraulic lever system and its 
speed is preset by a dial setting. When the 
control lever is released at the end of the sawing 


accordance with materials and tube diameters. 
We are informed that fully automatic machines 
with pneumatically operated “ feed-in”’ and 
“ feed-out ” gear can be built into tube drawing 
plants as part of standard equipment. 

The segmental design saw has six high-speed 
steel, taper-ground segments which are dowelled 
and screwed on to a circular plate. The teeth can 
be reground when necessary and new segments 
quickly and easily fitted on to the back plate. 

[Reply Card No. ESi11] 


Radar Navigational Aids 


A DEVELOPMENT of the “* Rebecca ” equipment 
manufactured by Murphy Radio, Ltd., Electro- 
nics Division, Welwyn Garden City, is the 
* Rebecca * Mk.8F, in which a c.r.t. indicator 
is provided for the navigator’s position as well 





indicator and control unit for 


Navigator’s c.r.t. 
“* Rebecca *’ installation in aircraft 


Sil 


as a pilot’s range and homing meter. Weaker 
signals can be made use of for navigational 
purposes by means of the new unit, and ranges 
from different beacons can be read with greater 
rapidity, enabling the navigator to employ it as 
a fixing aid. Displays of 20 miles and 200 miles 
may be selected 

We illustrate the indicator unit and its navi- 
gator’s local control unit mounted on it. Signals 
are shown on a flat rectangular screen with a 
scale length of 12cm. The screen carries an edge- 
lit double-scale graticule which is viewed through 
a hood. A manual/auto switch is mounted on 
the control unit. When this is at “ auto” the 
c.r.t. shows range information only, the normal 
range and homing display being confined to the 
pilot’s meter. On “manual” the meter is 
switched out and the range and homing informa 
tion is transferred to the c.r.t. display The 
navigator then has control of r.f. gain by means 
of the knob on his local unit. Relative amplitude 
of the port and starboard signals is shown to 
the navigator in both positions of the switch, 
but left/right information appears only when it is 
in the “* manual ” position. 

The equipment operates in the frequency range 
200-235 Mc/s. In addition to its use with fixed 
navigational and approach transponders it is 
suitable for homing on to the Murphy trans 
portable radar beacon, MR347, recent trials of 
which have shown its suitability for dropping 
by parachute as a guide to locating forward 
dropping zones. This beacon, which normally 
has self-contained power supplies, can also be 
mains-operated at airfields as a local homing aid 
Overloading by interrogation from distant 
aircraft is prevented by a limiting circuit which 
causes received pulses to generate video pulses 
at the i.f. strip. These are counted, and if above 
a certain rate they cause the receiver to be 
biased back so that only the nearer aircraft are 
served. 

{Reply Card No. E5112]. 


Smith’s Dock Company, Ltd. 


Tue birth, early growth, present development 
and current activities of Smith’s Dock Company, 
Ltd., are recorded in a brochure recently pub- 
lished by the company. It is recalled that in 
1810 William Smith and Company took over 
the shipyard of William Rowe, founded in 
1756, and that George Straker acquired in 1812, 
the High Docks Shipbuilding and Ship Repairing 
Company of South Shields which had been 
founded in 1768. The various developments 
and activities of both companies during the 
nineteenth century are briefly outlined, culmi- 
nating in their amalgamation as Smith’s Dock 
Company, Ltd., in 1899. During the intervening 
years ship repairing has been largely concentrated 
at North Shields and a shipyard established at 
South Bank-on-Tees, and at both establishments 
major post war modernisation schemes have 
recently been completed. Aerial photographs 
show the layout of both the Tyne and Tees 
yards while there are illustrations of early sailing 
ships, and of modern cargo ships and oil tankers 
built by the company 


Launches and Trial Trips 


MARON, cargo liner ; built by the Caledon Ship- 
building and Engineering Company, Ltd., for Alfred 
Holt and Co.; length overall 495ft, breadth moulded 
65ft, depth moulded to upper deck 36ft, dead- 
weight 9800 tons, sea speed 15 knots ; twelve pas- 


sengers ; six holds, one 35-ton, one 7-ton, two 15-ton, 
six 10-ton and eighteen 5S-ton derricks, electric 
winches ; three 330kW diesel-driven generators, 


one 150kW diesel-driven emergency generator, Kin- 
caid turbo-charged, opposed piston, oil engine, 
8500 b.h.p. at 115 r.p.m. Trial, July 13 

LLANGORSE, oil tanker ; built by the Furness Ship- 
building Company, Ltd., for Radcliffe Tankers, 
Lid.; length between perpendiculars 640ft, breadth 
moulded 85ft, depth moulded 46ft 7in, draught 
34ft Sjin, deadweight 33,100 tons ; thirty cargo oi! 
tanks, of which twenty-two are used ; two 1600 tons 
per hour cargo pumps, two 200 tons per hour strip- 
ping pumps ; two 425kW turbine-driven alternators, 
one 100kW diesel-driven alternator; one set of 
Wallsend Slipway double-reduction geared com- 
pound turbines, 11,000 normal s.h.p. when taking 
strain at 570 lb per square inch and 880 deg. Fah. 
from two Babcock and Wilcox selectable superheat 
boilers. Trial, August 15. 
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Iron and Steel 


The Iron and Steel Board has stated 
that the production of steel in August, 
although still affected by the summer holi- 
days, reached an average of 422,900 tons a 
week compared with 391,400 tons a week 
in July and with 337,100 tons a week in 
August, 1959. The annual rate of production 
reached 21,988,000 tons compared with 
17,527,000 tons a year earlier. Pig iron 
production during August averaged 291,400 
tons a week, representing an annual rate of 
15,152,000 tons, compared with 11,418,000 
tons a year earlier. 

The results of the census taken at the end 
of June, 1960, are now almost complete, the 
Board says, and indicate that the stocks of 
steel held by users rose during the second 
quarter by 210,000 tons. This was somewhat 
less than the preliminary estimate given last 
month. The June census also indicates that 
the rise in users’ stocks in the first quarter 
was 240,000 tons, rather more than was 
estimated earlier. Over the first half-year the 
rise amounted to 450,000 tons or 14 per cent. 
The Board points out that the rapid increase 
in stocks occurred mainly at the larger 
privately-owned firms; stocks held by smaller 
private firms and by the public organisations, 
although following an upward trend, were 
rising more slowly. The most notable 
increase was in stocks of steel sheet, which 
rose by 153,000 tons, or 36 per cent, during 
the first half of 1960. At this rate of increase, 
the Board states, stocks would be doubled 
within eighteen months. 

The increased output of the light re-rolled 
products has meant a heavy demand for 
billets and there has also been a growing 
need for billets for drop forging. Despite 
the record output of billets from home mills, 
which during the first eight months of 1960 
has averaged 145,500 tons a week, certain 
supply difficulties have arisen, and supple- 
mentary amounts have been bought abroad. 
Imports during the first seven months of 
the year, the Iron and Steel Board says, 
were at an average of 2,770 tons a week, and 
amounted to about 2 per cent of total 
supplies. 


British Standards Institution 


In its annual report for 1959-60, which 
has recently been published, the British 
Standards Institution records that during the 
year, 297 new and revised British Standards 
were issued, an increase of twenty-five over 
the previous year. The sales department 
dealt with orders for nearly 1,100,000 British 
Standard publications. Standards of particu- 
lar interest to the engineering industry 
completed during the year included the 
Glossary of Terms for Work Study (B.S.3138), 
the first part of the Master Schedule of 
Wrought Steels (B.S.3141 dealing with carbon 
steels), and the combination of B.S.449 and 
CP113 for the use of structural steel in 
building. The first Code of Practice to deal 
with pre-stressed concrete, providing authori- 
tative guidance for the general adoption of 
this form of construction, was also completed. 

The work of the B.S.1./CSA Agency was 
transferred without interruption to the Hemel 
Hempstead Centre on completion of the 
building in June 1959. The electrical 
laboratory, which is used at present mainly 








for testing equipment for export to Canada, 
has generating equipment at Canadian volt- 
ages and frequencies and the necessary 
instruments to carry out tests on smaller 
pieces of equipment. The testing and 
inspection arrangements for several certifi- 
cation schemes are already, or soon will be, 
provided for there, the report states, including 
those for salt-glazed pipes, protective helmets, 
oil heaters and safety belts. 

A definite step towards a new authority to 
operate a national scheme for approval of 
domestic electrical appliances was taken in 
November, 1959, the report says, when a 
Provisional Board of Management was 
formed, under the chairmanship of Mr. E. T. 
Daniel, by representatives of the electrical 
supply industry, the British Electrical and 
Allied Manufacturers’ Association and the 
B.S.1., together with representatives from the 
electrical contracting industry, retailers and 
wholesalers. The Approvals Board is to 
arrange for the testing of all domestic 
electrical appliances available in this country, 
to maintain and publish a list of approved 
models and to encourage the public to buy 
only those appliances which carry the Board’s 
mark of approval. 

The Kite mark has gained ground in several 
respects during the year, the report notes, but 
the progress of its adoption is still gradual, 
the net increase in the number of licences 
held rising only slightly. The greater interest 
in new certification marking schemes comes 
from manufacturers of industrial goods and 
those where the safety factor is of special 
importance, the report adds, and many of the 
standards newly brought into the scheme 
concern these. The number of standards 
under which the mark is now used has risen 
from 145 to 170. 


Ergonomics in Industry 

A three-day conference on ergonomics, 
organised by the Department of Scientific 
and Industrial Research, is to be opened by 
Lord Hailsham, Minister for Science, on 
Tuesday, September 27, at the Connaught 
Rooms, Great Queen Street, London, W.C.2. 
The application of science to the problem of 
fitting the job to the worker, is becoming 
increasingly important in industry to-day, 
the D.S.1.R. states, and ergonomics is aimed 
at improving industrial efficiency by designing 
equipment so that its operation is within the 
mental and physical capacities of the average 
person, taking into account, also, the effects 
on performance of the complexity of the job, 
and working conditions such as noise, 
lighting and temperature. Some three 
hundred people from nearly two hundred 
industrial firms and organisations are ex- 
pected to attend the conference, including 
delegates from the chemical, engineering, 
electrical, food, steel, motor and transport 
industries, and from trades unions, univer- 
sities, research associations and government 
departments. . 


Coal Prices 
The National Coal Board has 
announced increases in coal prices which 
apply from Monday, September 19. The 
average increase in price per ton to broad 
categories of consumers is: gas, 6s. 8d.; 
electricity, 5s. Id.; coke ovens, 8s, 11d.; 








railways, 10s.; iron and steel, 6s. Id.; house 
coal, 10s.; naturally smokeless coals, 10s. Id. ; 
other inland, 7s. Id. The figures quoted will 
naturally vary within each category, the 
Coal Board points out, according to the type 
and quality of coal supplied. In the case of 
house coal, however, the increase will be 
applied equally to all quality groups. 

The general level of coal prices has 
remained unchanged for over three years, 
and during that period a continuous con- 
traction of the coal industry has taken place 
to bring output into line with sharply falling 
demand. In the last three years the annual 
consumption of coal has fallen by almost 
30,000,000 tons. Nevertheless, the Board 
adds, over the last three years a sustained 
improvement in productivity has been 
achieved, there was a rise over the years 
1958 and 1959 of 2 cwt or 8 per cent in output 
per manshift, and there has been a further 
increase of 34 per cent in 1960. 

In 1959 the National Coal Board had 
a deficit of £24,000,000, and this year it is 
faced with a further serious increase in costs 
as a result of the recent arbitration award of 
an increase in the wages of day-wage men, 
to which will be added the costs of pay 
increases to other employees. These heavy 
additions to its costs, the Board states, have 
left it no choice but to increase the inland 
prices of coal to yield additional revenue of 
about £60,000,000 in a full year. 


Exports 

The annual general meeting of Horse- 
ley Bridge and Thomas Piggott, Ltd., is to be 
held at the Queen’s Hotel, Birmingham, on 
Thursday, September 29. In his statement 
accompanying the report of the directors and 
statement of accounts Mr. John V. Sheffield, 
chairman, reports that the company is doing 
its utmost to increase its export business, but 
he feels the Government must realise that 
exhortations will never provide that enthu- 
siasm and drive for foreign trade which is 
essential for our national well-being. Exports 
are subject to far greater risks than home 
trade, Mr. Sheffield points out, and some 
encouragement of a fiscal nature must be 
provided so that a greater amount of the 
profit earned on export business can be 
utilised as a reserve against losses which are 
necessarily incurred in promoting new 
markets. Many countries who are now our 
main competitors have recognised this need, 
and various forms of relief and taxation 
benefits are allowed for the encouragement of 
exports. Our Government must bring about 
conditions where it pays industry to export, 
Mr. Sheffield adds. This should not be done 
by the frustrating use of controls to damp 
down home trade, but by the positive use of 
taxation reliefs and a more flexible supply of 
export credits. By such methods, the 
statement continues, that of the carrot, 
rather than the stick, a real enthusiasm for 
exports would be developed throughout 
industry. Something could also be done, 
the chairman suggests, to improve the 


commercial activities of our foreign service, 
for, whilst there has been some slight improve- 
ment in this sphere, it is still true to say, he 
adds, that the help and assistance given by the 
accredited representatives of many other 
countries is far beyond anything normally 
available to us. 
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Appointments 


Mr. A. J. Scamp has been appointed a director of 
F. Perkins, Ltd. 


Mr. H. StTANnesBy has been appointed deputy 
director of research at the General Post Office. 


Mr. K. E. Tomine has been appointed general 
manager in charge of sales of Blackhawk, Ltd. 


Mr. P. J. Lawson, A.M.1.E.E., has been appointed 
to the board of Vactric (Control Equipment), Ltd. 


Mr. JOHN BOARDMAN has been appointed deputy 
chairman of U.S. Industries Inc. (Great Britain), Ltd 


E. Boypett AND Co., Ltd., has announced the 
appointment of Mr. C. F. Hewlett as sales represent- 
ative for the East Anglia area in succession to Mr. E. 
Kavanagh. 


Dr. REGINALD SmitrH-Rose M.LE.E., has been 
elected president of the International Scientific 
Radio Union in succession to Dr. Lloyd Berkner of 
the U.S.A 


Mr. James A. RICHARDSON, vice-president of 
James Richardson and Sons, Ltd., has been elected 
a director of The International Nickel Company of 
Canada, Ltd 


Mr. James H. Goss, vice-president and group 
executive of General Electric of America has been 
elected a director of The International. Nickel 
Company of Canada, Ltd 


S. STaRRETT ComPaANy, Ltd., announces 
that Mr. G. B. Seyman has been appointed sales 
manager and Mr. Alexander McKay has been 
appointed works manager. 


Tue L 


THe MINIsTRY OF AVIATION announces that Mr. 
R. H. Weir, director-general of engine research 
and development, has been appointed director of the 
National Gas Turbine Establishment at Pyestock in 
succession to Mr. H. Constant. 


THOMAS MARSHALL AND Co. (Loxtey), Ltd., 
announces that Mr. W. T. Hale has been appointed 
assistant managing director of sales and commercial 
matters, and Mr. T. A. Marshall has been appointed 
assistant managing director responsible for production 
and works control. 


Mr. RoBert BARBER has resigned his position as 
director and secretary of the British Steel Founders’ 
Association in order to take up an appointment in 
industry. Mr. John Bolton, secretary of The British 
Steel Castings Research Association, has been 
appointed to succeed him as from October 1. 


JOHN LAING AND Son (HOLDINGS), Ltd., announces 
that Mr. W. G. Haughan, president of John Laing 
and Son (Canada) Ltd., and Mr. G. W. Greenhow, 
assistant managing director of John Laing and Son, 
Ltd., have been appointed to the board. Mr. E. U. 
Broadbent and Mr. C. H. Craft have been appointed 
directors of John Laing and Son, Ltd. 


Tue ENGLISH ELectric Company, Ltd., announces 
that Mr. H. Sammons is to retire from the position of 
managing director of its subsidiary D. Napier and 
Son, Ltd., at the end of this year. Mr. H. E. C. de 
Chassiron has been elected to the board of D. Napier 
and Son, Ltd., and has been appointed managing 
director designate. He will succeed Mr. Sammons as 
managing director of Napiers on January |, 1961. 


British INSULATED CALLENDER’S CABLES, Ltd., 
announces the following appointments :—Mr. H. F. 
Akehurst, A.M.I.E.E. previously director (overseas 
operations), Mr. R. M. Fairfield, M.LE.E., 
M.I.Mech.E., previously director (home operations), 
and Mr. W. C. Handley, M.LE.E., previously 
director (home group co-ordination) to be assistant 
managing directors of the company. They will be 
responsible to Sir William McFadzean, Companion 
I.E.E., the managing director for the day-to-day 
operation and administration of the company in 
their respective spheres. Mr. E. Bowyer, M.LE.E. 
and Mr. C. H. Broughton Pipkin, A.M.I.Mech.E., 
M.LE.E. to be executive directors of the company. 
Lt. Gen. Sir Ronald M. Scobie, who has been a 
director of the company since September 1947, has 
resigned from the board. 





Business Announcements 


THe GENERAL Post Orrice announces that telephone 
service is now available with Burma. 


NORTHERN ALUMINIUM ComPANY, Ltd., Banbury, 
Oxfordshire, announces that its name has been 
changed to Alcan Industries, Ltd 


ALBRIGHT AND WILSON (Mpc.), Lid., has opened 
a sales office at Imperial Buildings, 72, High Street 
Belfast, (telephone, Belfast 32312). 


Bristo. Sippe_ey has announced that it has 
disposed of its subsidiary company, Bristol Cars, Ltd.., 
to Mr. George White and Mr. T. A. D. Crook 


F. R. BULLEN AND PARTNERS, Consulting Engineers, 
state that they are opening an office at 11, Royal 
Exchange Square, Glasgow, C.1, on October |! 


WesToo., Ltd., is to open a new office at Silhil! 
House, 2241, Coventry Road, Sheldon, Birmingham, 
26, (telephone, Sheldon 5121/2), on September 26 


HONEYWELL CONTROLS, Ltd., announces that a 
new 30,000 square feet factory is to be built on the 
Hemel Hempstead Industrial Estate for its systems 
department. 


Wo. Lewss (AGRICULTURAL House), Ltd., Newport 
Road, Cardiff, has been appointed by J. I. Case 
Company, Ltd., to be sole Case distributor for Wales 
and Monmouthshire 


James N. CoNNeELL Houpinos, Ltd., announces the 
acquisition of the London firm of metal and machinery 
merchants, William Urquhart of Garratt Lane, 
Tooting Broadway, London, S.W.17. 


AveLey Evecrric, Ltd., Ayron Road, Aveley 
Industrial Estate, South Ockendon, Essex, has been 


appointed sole United Kingdom agent for the 
Stoddart Aircraft Radio Company, Inc. 

THe MircHett CoNnstTRUCTION ComPANy, Ltd., 
Peterborough, is opening an office in Lusaka, 


Northern Rhodesia. Mr. Basil Darlington has been 
appointed genera! manager of the Rhodesian office. 


Epwarp G. Hersert, Ltd., Atlas Works, Sevens- 
hulme, Manchester, 19, has been appointed sole 
agent in Great Britain and Eire for the dynamic 
balancing machines made by Ing. A. Rava of Turin, 
Italy. 


Heatrag, Ltd., is to open a new office at Norwich 
House, Southampton Place, London, W.C.1, (tele- 
phone, Chancery 4114), on Monday, October 3 
As from that date the office at Kenton, Harrow 
Middlesex, will cease to be in operation. 


Vinatex, Ltd., Devonshire Road, Carshalton, 
Surrey, has built a new factory at New Lane, Havant, 
Hants., for the manufacture of Vinatex Vinyl com- 
pounds, Vinatex PVC pastes, and the recently 
introduced Vinacoat PVC sintering powders. 


Mr. H. A. R. Binney, director of the British 
Standards Institution, is representing the United 
Kingdom at an international standardisation con- 
gress arranged by IRAM, the Argentine Standards 
Organisation, taking place in Buenos Aires from 
September 19 to 24. 


W. E. Syxes, Ltd., Manor Works, Staines, Middle- 
sex, has accepted the resignation from the company’s 
service, as from October 1960, of Mr. John T. Goldby 
who has held the temporary appointment of full time 
managing executive of the Australian branch since 
December 6, 1958. 


FirtH CLEVELAND INSTRUMENTS, Lid., Treforest, 
has announced that the level detecting system of the 
Gilbarco-Firth Cleveland electronic automatic tank 
contents gauge has been granted an intrinsic safety 
certificate No. 18.3096 (hydrogen/ethylene/pentane 
classes) by H.M. Factory Inspectorate. 


THe Distitters Company, Ltd., Distillers House, 
20/21, St. James's Square, London, S.W.1, has 
announced the formation of a development division 
in its Industrial Group. The main responsibiiities of 
the division will be the direction and co-ordination of 
the company’s research, forward planning and 
licensing activities, particularly in the of 
chemicals and plastics. Dr. H. M. Stanley is controller 
of the division. The following appointments have 
also been made :—Mr. C. E. Hollis, manager, central 
research department ; Mr. G. P. Armstrong, manager, 
licensing department; and Dr. H. W. Ashton, 
manager, planning department. 





Davip Brown’ Inbusreries, Lid., Foundries 
Division, Penistone, South Yorkshire, states that under 
the terms of an agreement with The Bingham Pump 
Company of Portland, Oregon, U.S.A., it is to manu- 
facture and market pumps to the American company's 
design. The pumps concerned are of the doubic 
volute horizontal single-stage centrifugal type and the 
British company’s market will embrace the whole of 
the Eastern Hemisphere, with the exception of 
Australia, New Zealand, and part of Japan 


Contracts 


Roiis-Royce, Lid. has received an order for diesel 
engines and torque converters to power fifty new 
single-engined shunting locomotives to be built for 
the Swedish State Railways by Kalmar Verkstads 
A.B. The turbocharged ecight-cylinder engines will 
be the Rolls-Royce C8TFL. A free-wheel will be 
incorporated in the torque converters. The diesel 
engines will be built at the Shrewsbury works of Rolls 
Royce, Ltd., and the three-stage hydrokinetic torque 
converters, which are manufactured under licence to 
the Twin Disc Clutch Company, U.S.A., at the 
Crewe works. Controls will be arranged for 
working the locomotives in multiple 


JOHN HOWARD AND Co., Ltd., has been awarded a 
further contract by the City and County of Bristol for 
the construction of a main pumping station at 
Avonmouth, which is part of the present foul water 
scheme on which work is already in progress. The 
value of the contract is £175,000, and the work 
entails the driving of 250 tons of steel! sheet piling in a 
cofferdam ; the driving of 320 foundation piles : 
8000 cubic yards of excavation (which will be carried 
out within the limits of the cofferdam due to the nature 
of the ground) and the laying of 3000 cubic yards of 
concrete which will form the heavy foundation 
The superstructure will comprise reinforced concrete 
portal frames with brick walling and reinforced con- 
crete floors. This contract, which is due for com- 
pletion within 24 months, will be carried out under the 
supervision of J. B. Bennett, Esq., M.Inst.C.E., 
M.1.Mun.E., City Engineer and Planning Officer 


WILuiAM OLD, Ltd., has been awarded a contract 
for the reconstruction, with dual carriageways and 
pedestrian subways, of one mile of the Bath Road 
(A.4) between Cranford Hall Garage and Heniey's 
Corner (where A.4 is joined by A.30); its value is 
£140,000. Dual 24ft carriageways with a 10ft central 
reservation and 9ft wide footpaths will be provided 
The contract forms part of a £500,000 road improve- 
ment scheme for the Bath Road, between Henicy’s 
Corner and London Airport, which has been designed, 
and is being supervised for the Ministry of Transport 
by Mr. H. S. Andrew, M.LC.E., County Engineer of 
Middlesex County Council, 


Miscellanea 


VenIcLe REFINISHING.—-A new Ektachrome colour 
film entitled “ Formula for Finish,” produced by 
Films of Industry for Lewis Berger (Great Britain), 
Ltd., was shown before an invited audience in London 
last week. The film, which deals with the work of 
the Berger Vehicle Refinishes Division, opens with a 
road accident involving an Austin Cambridge, and 
follows the repair processes through to the car again 
taking to the road. The work of the laboratories 
which is essential to the production of the refinishing 
materials, and the application of the materials to the 
damaged car are shown in great detail. The film is 
available on loan by arrangement with the Berger 
Sales Division. Four London showings have been 
arranged during the Commercial and Private motor 
shows in October and November. 


Deaths 


Tue death occurred last week, at the age of 91, of 
Mr. E. F. C. Trench, a past president of the Institu- 
tion of Civil Engineers who had a distinguished 
career in railway engineering. He graduated in 1892, 
and after experience on various railway projects, he 
became, in 1909, chief civil engineer of the London 
and North Western Railway. When the London 
Midland and Scottish Railway was formed, he was 
appointed its chief engineer, a post which he held 
until 1927. He served on the committee which, in 
1925, advised on the strengthening of St. Paul’s 
Cathedral. His presidential address, delivered at the 
Institution of Civil Engineers in November 1927, 


the development of transport in this country. 


King Street Bridge, Melbourne 


By OUR AUSTRALIAN CORRESPONDENT 


Utah Australia, Ltd., is contractor to the 
Country Roads Board of Victoria for the con- 
struction of the King Street Bridge and associated 
roadways in Melbourne. The project, now well 
advanced, as can be seen from accompanying 
engravings, is probably the largest and most 
complex bridge and road undertaking in Aus- 
tralia since the Sydney Harbour Bridge was 
completed in 1932. Detail design was undertaken 
by a consortium of nine groups of consulting 
engineers forming the King Street Bridge 
Design, Ltd. The project is intended to form a 
more efficient vehicular entrance and exit to and 
from the western end of Melbourne city across 
the River Varra, which skirts the southern 
boundary of the city proper. 


The roadway, including the river bridge, is 
to be 2500ft long, from the north bank of the 
Yarra, and is elevated across the congested 
industrial area of South Melbourne, as shown by 
the sketch. As designed, the project includes a 
62ft wide overpass carrying tram and motor traffic 
above the new roadway for Flinders Street ; 
Specifications as to gradients, levels, transition 
curves, and the 27 deg. skew to the river were 
laid down by the Country Roads Board to 
permit for traffic speeds of 50 m.p.h. 


The foundations for the bridge and elevated 
roadway consist of 123 steel cylinders, 5ft dia- 
meter, sunk by the Benoto method, through the 
silt, sand and gravel to bed on Silurian mudstone. 
Maximum foundation loading is 7 tons per 
square foot under beiled shaft bases. The silt 


was not assumed to provide any support, and 
lateral resistance is supposedly all provided by 
the gravel layers. The deepest shaft is 479ft 
below the surface. The main bridge girders are 
all welded with (generally) thicker webs than 
necessary to reduce the number of stiffeners and 
hence the assembly cost.. The criterion for web 


thickness adopted was not more than 1/800 of 


the span for suspended girders or 1/300 of the 
span for the cantilevered members. Suspended 
spans were designed as composite steel and 
concrete structures, with 
gin diameter loops welded to the top flanges of 
the girders. Cantilevered spans were not designed 
as composite structures. 

The eastern end of the Flinders Street overpass 
is supported on a cellular concrete raft floating 
on the existing reinforced concrete road slab 
Tie beams at ground level connect the shafts at 
each pier, and either reinforced concrete walls 
or circular concrete columns, cast in situ, and 
crossheads support the superstructure. 

The remainder of the Flinders Street overpass 
is supported on columns, forming a portal frame 
with ground and overbeams. The superstructure 
has a cantilevered suspension span in welded 
steel (to B.S. 968), and the remainder uses 
precast concrete girders 40ft long to reduce 
construction time. The tramway units on the 
overpass are “ T ’’-sectioned, prestressed with 
0-276in wire, and are of less depth than the 
roadway units. Precast slabs are laid across 
these sections, and a high-strength concrete deck 
cast on these slabs. 


roadway girders. 


shear connectors of 
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Sketch of layout of King Street bridge 
and elevated roadway under construction 
in Melbourne 


girder expansion footing and reinforced concrete 
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Top right : Cantilever girders in place 
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Mont Blanc Road Tunnel 


No il 


(Concluded from page 480, September 16) 


A road tunnel 11-6 km long which when completed will be the longest of its kind 
in the world, is being constructed under the Mont Blanc massif, to connect 


Chamonix and the Aosta Valley. 


Designed for an ultimate capacity of 450 


vehicles per hour, the tunnel will form an important all-year-round connection 


between France and Italy. 


Driving of the tunnel is being carried out from both 


ends, and has now reached rather more than 30 per cent of the total length. 
The article outlines the scheme and describes the work of the French and Italian 
contractors. 


FRENCH TUNNEL SECTION 


Except for the adit itself, the French portion 
of the tunnel has been driven in full section, 
using a rail-mounted jumbo for drilling, and an 
electric mine railway for the removal of the 
debris. 

Work on the adit was begun on June 8, 1959, 
when at first a long sighting gallery of 20 square 
metres section was driven in the direction of 
the 145m mark of the tunnel. Difficulties 
encountered included brittle rock necessitating 
supporting the roofwith closely-spaced steel arches 
and an inflow of water which at one stage 
reached 52 litres per second but soon drained 
away. Fig. 3 shows this gallery which now 
houses the ventilating plant. 

The initial section of the tunnel was excavated 
next, starting from the outside. This consists of 
a 200m long curve which places the adit in a 
more advantageous position (less exposed to 
avalanches). 

Very frangible rock was encountered here, 
requiring up to the 210m mark 133 heavy steel 
arches each weighing 1100kg and supporting a 
lining of reinforced concrete planks. The 
junction between the main tunnel and the sighting 
gallery is formed by a special reinforced concrete 
structure to protect the roof at that point. 

Beyond 210m mark the tunnel runs in a straight 
line through hard rock. From there onwards 
hardly any more support arches were needed. 

In September of last year, the jumbo was 
set up. This is an 85-tonne steel structure 


mounted on two rails which are spaced to 
admit two lines of tubs. The jumbo is driven 
by two electric motors and has three platforms 
on which is mounted the drilling equipment. 
Until January of this year, the rock debris were 







loaded on to lorries using an “ Eimco 105” 
tracked shovel. Subsequently, the two tracks 
of the metre-gauge mine railway were placed, 
necessitating a ten days interruption in the 
driving. Between August, 1959, and March of 
this year, the work progressed as follows : 


TasLe Il—Total Driven Length at End of Each Month 
August, 1959 26m Difference 
September, 1959 105m 79m 
October, 1959 195m 90m 
November, 1959 284m 89m 
December, 1959 428m 144m 
January, 1960* 548m 120m 
February, 1960 706m 158m 
March, 1960 872m 166m 

* twenty-one days’ driving of which tweive days with use of 
jumbo 

By August 8, the tunnel had been driven to 


approximately 1625m, the average daily advance 


reaching 10m (maximum, 11-65m). At that 
stage, the overburden thickness amounted to 
910m. 


Excavation is carried out in three daily shifts 
of eight hours by teams of forty-five miners 
under a foreman. Each shift completes a whole 
working cycle. This comprises drilling (which 
takes two hours) charging and firing (which 
occupies one hour, plus a period of twenty 
minutes to allow the fumes to be evacuated), and 
mucking out. 

For every advance of 4m, approximately 130 
holes have to be drilled. The holes are 44mm in 
diameter and 4-2m deep, making a total of 
550m per firing. Fifteen Ingersole-Rand “ DC 
35” drills are employed. [Each drill weighs 
5ikg and is supported on a 4-2m long chain-feed 
mounting which itself rests on hydraulically 
operated legs. These can be actuated by the 
miner by means of three levers and permit the 
drill to be repositioned for a new hole; each 











Fig. 3—Sighting gallery 
with ventilating plant 


















drill produces seven to nine holes. In addition 
there is a central hole of 203mm diameter which 
is not charged but merely forms a cavity facili- 
tating the break-out of the rock. This hole is 
drilled by a “ DHD 400” drill equipped with 
separate pneumatic motors for rotation and feed 

The standard drill steels are 32mm in diameter 
and are tipped with tungsten carbide ; their 
useful length equals the depth of the holes 

Approximately 450 kg of explosive containing 
66 per cent of nitro-glycerine are employed in 
each firing. The fuses are of the type called 
* anti-tellungues,”’ requiring a high firing current 
which renders them less liable to be set off 
prematurely by earth currents caused by light- 
ning. A special exploder is needed for setting 
off a set of such fuses. For the firing, the jumbo 
is withdrawn 100m to the rear. 

After the fumes have been cleared with the 
assistance of exhaust ventilation, the walls and 
face are cleaned up and mucking-out begun. 

Two rail-mounted *“ Conway 100-1 °’ electric 
shovels equipped with 950-litre buckets and Im 
wide discharge conveyors, one on each track, 
load the debris on tubs which are coupled to 
them one at a time. The weight of each shovel 
is 23 tonnes and it is equipped with a 100 h.p. 
main motor and a 30 h.p. motor for the con- 
veyor. It has a capacity of six working strokes 
per minute, corresponding to 5-7 cubic metres 
or 9 tonnes of rock 

The full tubs are exchanged for empty ones 
by means of a hoist termed a “ cherry-picker.’ 

Rolling stock comprises ten battery loco- 
motives and ninety wagons. The locomotives 
have a weight of 30 tonnes and develop 250CV 
from two series-connected motors. They are 
equipped with resistance braking, compressed 
air brakes, and a hand brake for parking or 
emergency use. The wagons have a capacity of 
8 cubic metres, can be tipped to either side, and 
have airbrakes acting on four shoes. Willison 
automatic couplings are fitted throughout. The 
gauge is Im (like that of the Le Fayet-Chamonix 
branch railway line) and the rails weigh 30 kg 
per metre. 

For each 4m advance, seven to eight trains of 
ten wagons are required. These trains are 
assembled on the two tracks between the working 
face and the concreting section some 700m-800m 
to the rear, before the mucking-out begins, and 
start off together when loading has been com- 
pleted. 

When fully laden each train weighs 230 tonnes. 
Operation is assisted by the outward gradient 
of the tunnel which is 24 to 26mm per metre. 


CONCRETING 


Concreting is carried out in two phases. First, 
the sides are concreted up to the level of the 
future roadway. This is followed at a distance 
of 70m by the concreting of the vault. A very 
smooth and regular surface is important to get, 
in the case of the walls, the maximum amount 
of light reflected, and in the case of the air 
conduits, to reduce resistance to a minimum. 
A rail-mounted motorised framework is used to 
support the metal shuttering which consists of 
10m long elements. 

The concrete arrives by rail in containers in 
the dry state and is prepared in the tunnel by 
two mixers mounted on a rail chassis. Two 
compressed air pulsators pump the mixed con- 
crete through telescopic pipes of 180mm dia- 
meter to the point of application. 

The work is carried out by a team of approxi- 
mately forty men under a foreman. 


VENTILATION 


In general a rate of ventilation of 0-2. cubic 
metres per second per square metre of tunnel 
section is considered adequate. On this basis, 
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Fig. 4—Italian tunnel adit at Entréves showing one of the dumpers used in [the work, as well as 
the ventilating plant and a section of the ducting 


about 16 cubic metres per second would be 
required for the Mont Blanc tunnel. As the 
temperature further inside the mountain will be 
rather high, it was considered advisable to 
increase the ventilator capacity to 25-30 cubic 
metres per second. 

The air for tunnel ventilation is taken to 
within 40m to 50m of the working fave by two 
pipes of Im diameter, one on each side of the 
tunnel. Air is delivered or, alternatively, ex- 
hausted by a centrifugal fan of 180CV. These 
pipes must terminate a certain distance away 
from the working face so as to avoid damage 
from the rock blasting, but a length of special 
retractable trunking is used to bring air to 
within 10m of the face. 

When charges have been fired, one blower is 
reversed, thus setting up at the face semi-trans- 
verse ventilation in the forward direction. The 
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fumes are then aspirated by the exhaust pipes 
and contamination of the rest of the tunnel air 
is avoided. 


Because the air is always saturated with 
moisture, temperatures above 25 deg. Cent. 
impose a heavy strain on the workmen. With 


rock temperatures up to 30 deg. Cent., the 
ventilating air will suffice to cool the tunnel. 
Farther inside the mountain rock temperatures 
of 40 deg. Cent. or more may be encountered. 
It will thus be necessary to install heat ex- 
changers for cooling the ventilating air or the 
cold water. 
SPALLING 

The formation of a cavity leads to stress 

concentrations in the roof and walls which with 


a high overburden may cause sudden failure 
and spalling of the rock. This phenomenon, 





Fig. 6 (below)—Quadruple mounting for compound air rock drills. 
of the hole can be set on the rig. F 
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“Coups de Montagne,” is very dangerous, as 
fragments of up to 1} tonnes fly without warning 
in any direction. Apparently sound rock is 
as much liable to fail in this violent manner as 
are fissured strata, the ability to decompress 
without spalling becoming less the harder the 
material. Failure, where it occurs, usually 
takes place within a matter of a few hours to 
several weeks. The only safeguard is to anchor 
the rock surface to the deeper layers which are 
not liable to break away Holes of 30mm 
diameter and 1-5m to 3m deep are drilled as 
quickly as possible after each blasting, the jumbo 
being designed to facilitate this work. Special 
“roof bolts” fitted with washer plates and 
nuts are inserted. Tightening the nut with an 
impact spanner causes the expanding head of 
the bolt to wedge itself in place 

Frequently it becomes necessary to bolt the 
working face as well as the roof before drilling 
can recommence. Additional roof bolting is 
carried out by special teams after the jumbo 
has passed by. 


ITALIAN SECTION 


After establishing their camp above Entreves, 
(Fig. 4), the Italians began driving their side of 
the tunnel on January 10, 1959, and the 1000m 
mark was reached on November 4 of last year. 

Considerable difficulties have had to be over- 
come owing to poor rock conditions. A zone 
of calcareous and marly schists had been pre- 
dicted for at least 1200m. The section to be 
excavated amounted to 80 square metres. This 
area will be increased for the final 3000m to 
85-5 square metres to accommodate the heavier 
concrete lining. 

Excavation started across the full section with 
a daily advance of 9m. This it was found possible 
to maintain for the first half kilometre, except 
at the 270m mark where the rock was so brittle 
that the drill holes tended to cave in, thereby 
slowing down the charging procedure from one 
hour to 24 hours. 

Among the initial difficulties met with was 
an irruption of water on February 20, at 370m 
from the adit, presumably from an underground 
stream in the left wall of the tunnei. When 
water began to spurt from the drill holes, a 


Fig. 5 (left)}—Drilling jumbo in position on the Italian section. Steel arches 
supporting the roof are used where the rock is brittle 


The angle 
Feed is automatic, and the drill can 


be pneumatically retracted 











THE ENGINEER _ Sept. 23, 1960 
py oay 
grrr 10 19 1X 4 
YF 10 10 ey 
Pio +9 9+ 10 | 
J +? 9+ | 
io +9 +8 +7 7+ e+ 9+ 
VY 10 31 HOLES — 4 DRILLS. 
y +9 +8 +7 +6 6+ 7+ a+ 
+ c —-— ——~, SS, SE ~_ — it 
a” 
ar +8 +7 +é +S S+ 6+ 7+ 
q HOLES — 6 DRILLS. t 
7654 3210 0123 45 6? b 
te £ FF fF F tt ><a Ft Ft Fe ot 
era —7¥- --— —— AS -_—_____k-___ — 
7654 32/0 O123 45 67 
+e £ FF F t+ 2 +--+ —_ _F £92 Fe 
A 36 HOLES — 8 DRILLS. £ } 
87654 3210 o123 4567? x! 
*s => 2 = ee ee ee | 
— = - —T— _—-= = 
Y¥ +8 +7 +6 +S 6+ 7+ 8+ 7% ' 
+? 29 HOLES — 6 DRILLS. , 
A +9 +8 +7 «=++6 7% 8+ e+ 
+10 10 
Au 10 ? 8 7 é ? wo 4 Y 
ALP DHT ELLOS TF RI MIO FIT 
) 
7:60 
—— —_—_—_—_—S OOO 





C150, 
= Be. me 
- 2-05 
~~ ~ > 
a  h- 
90 ss v1S = 
ce « 365 
J fy 430 i 405 


DRILLING PLATFORM 
FRONT COLUMN 


SECTIONAL PLAN ON X.X. 


Area of section 80 sq. metres 
Number of drillholes 126 
Drilimeter per cub. metre 1-65 
Number of rockdrills-- 24 

Total setting up time before 

and after drilling 


LEGEND 


30 minutes. 
80 = 


Drilling 
Charging 50 
Blasting ventilation 20 
180 minutes 
Figures on section show firing intervals in 4 
seconds 


Fig. 7—Typical drilling schedule for 4.4m full-section 
advance in medium granite 


trial round was fired which brought in a torrent 
of 300 litres per second. Additional holes were 
drilled to help drain the wall, and by mid-March 
the flow had diminished to 60 litres per second 
which was evacuated by a trench. 

In the drilling work, use was made of a 
mobile jumbo (Fig. 5) with four platforms (three 
fixed, one mobile) from which were operated 
thirteen to sixteen, later twenty, Atlas Copco 
“ Tiger" compressed air drills equipped with 
pneumatic pusher legs, each being worked by 
one man. 

To protect the roof, frequent use had to be 
made of steel arches, as well as welded wire mesh 
supported by roof bolts. In many places the 
debris accumulated behind the wire mesh to 
such an extent that they caused it to sag and 
had to be emptied out. 

On April 10, at the 501m mark, a heavy fall 
of rock (very friable carboniferous limestone 
schist) occurred with very little warning and 
buried the jumbo, rendering it unserviceable. 
Progress was halted for weeks while the section 
was cleared. For the next 80m, a pilot tunnel 
2-5m high by 2m wide was driven at crown level, 
its trapezoidal section being supported by par- 
ticularly heavy timbering. This tunnel was then 
widened to half section. It was decided to 
continue with the excavation of the full top 
half of the (SO square metres) section until the 
granite was reached, using a smaller, tracked 
jumbo with three drilling platforms. Progress 
was at the rate of 13m per day on average, 
reaching up to 17m per day. 





At 815m, another heavy fall of rock occurred, 
necessitating a return to the pilot tunnel method 
for the next 120m. Thereafter, excavation again 
could be carried out over half the section until 
the 1304m mark where at last the granite was 
attained. 

The half-section between 50im and 1304m 
was then extended to full section, before con- 
tinuing the tunneling with excavation over the 
whole section. 

From 1350m to 1450m, some very hard granite 
was encountered causing serious decompression 
spalling. For about one month, only one round 
could be fired each day, as it was necessary to 
wait four hours after each firing until the moun- 
tain had somewhat settled down before roof 
bolting and clearance could proceed. The 
spalling generally forms plane surfaces with 
sharp re-entrant angles, often diverging upwards 
into the rock by as much as 2-5m. 

Compressed air plant.—Compressed air for 
drilling is provided by four Atlas Copco “* AR4” 
skid-mounted compressors situated at the tunnel 
adit, with a total capacity of 100 cubic metres 
of air per minute. 

Working Cycle and Drilling Equipment.—F¥or 
full section excavation, an eleven-hour working 
cycle involving an advance of 4-5m was practised 
until recently. This comprised four hours for 
drilling, charging, and firing, four hours for 
mucking out, and three hours for clearing up 
of the walls and face and for roof-bolting. This 
cycle, therefore, gave an advance of 9m per day, 
unless a constant change in the shift times was 
accepted. 

A typical drilling lay-out, showing 126 holes, 
suitable for granite of medium hardness, is 
illustrated in Fig. 7. This diagram is for an 
advance of 4-4m, for which drilling has to be 
carried out to a depth of 4:8m from the face. 
It will be noted that the centre array of holes 
takes the form of a number of wedges with 
apexes in the plane of symmetry of the tunnel. 
The figures indicate the firing intervals in half- 
seconds, showing how the break-out is produced 
from the centre outwards. 

Setting up of the drills requires about thirty 
minutes, after which it takes eighty minutes to 
drill 530m of holes by means of twenty-four 
rock drills. The charging occupies another 
fifty minutes and after the blasting, twenty 
minutes are required to clear the fumes. 

Charging is carried out by means of com- 
pressed air according to a method devised by 
Atlas-Copeco. The cartridges are blown in 
through a tube of 25mm diameter. At the far 
end, the bore is fitted with two opposing knife 
blades which slit the paper of the cartridge so 
that the explosive expands on impact and com- 
pletely fills the hole. As the required number of 
sticks are introduced the tube is withdrawn from 
the hole. 

Tamping follows standard practice, but this 
will be superseded in the near future by a 
method involving the injection of a paste of 
chalk. This employs a pistol connected by 
rubber hoses with a container holding powdered 
chalk and water in separate compartments. 

The water and chalk are fed by means of 
compressed air to the pistol which blows the 
chalk into the drill hole through a central nozzle 
while the water is sprayed in from concentric jets. 
In this manner the tamping is built up from the 
bottom outwards. Should a charge fail to ignite, 
the tamping, it is claimed, can readily be washed 
out and the detonator removed. 

Consumption of explosive is stated to be 
approximately 0-8 kg per cubic metre for 
calcareous schist and |-55 kg per cubic metre 
for granite. 

In August, a new working cycle was introduced, 
giving two advances of 5m in twenty-four hours. 
The two twelve hour-cycles are made up of 
44 hours for drilling, charging and firing, 44 
hours for mucking out, and three hours for 
roof-bolting and cleaning up. 

In order to achieve a 5m advance per round, 
the shot holes have to be drilled to a depth of 
5-5m, employing twenty-six Atlas-Copco “Lion” 
drills. 

Sliding mountings have been introduced 
allowing the drill to be retracted pneumatically 
as well as advanced with automatic feed. One 
of these multiple mountings is shown in Fig. 6. 
This arrangement allows the angle of the slides 
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to be set by the foreman and requires less effort 
and skill on the part of the driller. 

Drill steels are Sandvik ** Coromant ” tungsten- 
carbide tipped. 

Ventilation of Workings.—The original fan 
power of 300 h.p. has now been doubled, to 
exhaust air from the working face at the rate of 
220,000 cubic metres per hour The air is 
removed through a 2m diameter duct near the 
roof of the excavation. Hydraulically operated 
mobile stages are used for erecting and main- 
taining the ventilation pipes. 

The main air duct ends approximately 100m 
in front of the working face. Near this point 
is stationed a fan with an output of 80,000 
cubic metres per hour, which blows air towards 
the face through a retractable duct of 0-8m 
diameter near the floor, ending about 15m away 
from the face. This helps to circulate the air in 
the working section and to remove fumes which 
are then drawn away through the main ducting 
without affecting the rest of the tunnel, The 
auxiliary fan is driven by a diesel engine which 
exhausts directly into the outgoing airduct. 


Dutch Rubber Plant 


A new synthetic rubber plant costing more 
than £10,000,000 and initially capable of pro- 
ducing 60,000 tons a year, was opened on 
June 24 at the Shell Pernis Refinery near 
Rotterdam. 

The plant covers 25 acres, and is an important 
extension of the Pernis chemical industry, 
already the largest in the Netherlands. It will be 
able to supply all the synthetic rubber of the 
styrene/butadiene kind (S.B.R.) needed by the 
Benelux countries. Large quantities will also 
be exported. 

At the opening ceremony, Mr. L. Schepers, 
a managing director of the Royal Dutch/Shell 
Group, said that five years ago world demand 
for rubber—excluding the Communist countries 

amounted to 2,700,000 tons. Since only 
1,700,000 tons of natural rubber was available 
about 1,000,000 tons of synthetic rubber had 
to be found to bridge the gap. It seemed likely 
that in five years from now, the annual world 
requirements of synthetic rubber would top the 
2,000,000 ton mark. Broadly speaking, S.B.R. 
was to-day actually preferred in about one- 
third of all rubber applications. In another 
third, natural rubber still received preference, 
whilst the remaining third was divided between 
both forms of rubber. 

The new Pernis rubber plant consists of three 
units—one for the manufacture of styrene, one 
for the production of butadiene and a polymer 
plant where the two raw materials are com- 
bined to produce synthetic rubber. Styrene and 
butadiene are mainly derived from oil. 

In March this year, Shell announced new 
developments concerning the future production 
of polybutadiene and polyisoprene rubbers (the 
latter being already manufactured on a com- 
mercial scale by Shell in the U.S.A.) in the 
U.K. and Holland. 


Godorf Refinery Opened 

The official opening took place on July 15 of 
the new oil refinery of Deutsche Shell A.G. at 
Godorf, near Cologne. The refinery has a 
capacity of 4,000,000 tons a year and receives its 
supplies of crude oil via the new Rotterdam 
Rhine pipeline, which came into operation last 
month. 


Safety Shower Handpiece 


With low-pressure electrical water heaters, a 
frequent source of danger is a shower handpiece 
in which the holes have become clogged with 
dirt or scale. The back pressure thus generated 
puts a severe strain on the storage tank, for 
which it is not designed. A new kind of hand- 
piece placed on the market by Siemens-Electro- 
gerite A.G., Berlin-Miinich, overcomes the 
problem by incorporating a perforated disc 
which is held by a spring against its seating, and 
so acts as a relief valve if the holes ‘become 
obstructed. The water escaping from under the 
sides of the disc gives warning that cleaning is 
required 
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Satellite System 


for World-Wide 


Communications 


Ts Bell System recently indicated plans to 
launch its own satellites—a fleet of fifty radio 
relay spinning spheres—in order to set up a 
world-wide communications network (Fig. 1). 
Orbiting at 3000 miles altitude, the gyroscopic 
satellites would, in effect, serve as microwave 
towers several thousand miles high. They could 
relay television signals and hundreds of telephone 
calls across vast oceans and continents by way 
of microwave radio frequencies, which travel in 
straight lines and hence are normally blocked by 
the earth curvature. Radio experiments leading 
in this direction have been carried on and are 
continuing at an installation in Holmdel, New 
Jersey, where the Bell Telephone Laboratories 
has built what is considered to be the first 
telephone terminal to outer space. 


SATELLITE SysTEM 

The anticipated communication needs of 1980 
would require fifty undersea cables to Europe to 
provide the necessary telephone and data 
channels. This would still not provide for tele- 
vision transmission. A satellite system, however, 
would provide rapid communication for the 
military and, together with cables, greater 
reliability through a diversity of available 
methods. Also, it would provide a capability 
for television transmission. The estimated cost 
of such a satellite system, linking twenty-six 
stations scattered throughout the world, would 
be 170,000,000 dollars. To link only Bonn, 
Paris, London and Hawaii with the continental 
United States would cost an estimated 82,000,000 
dollars. The cost per circuit would be sub- 
stantially less than that of the most efficient cable 
being designed. The Bell System would like to 
start immediately to plan a commercial trans- 
oceanic satellite communication system in col- 
laboration with the telecommunications organi- 
sations in other countries. In these plans, 
systems engineers may choose between satellites 
described as ** passive * and “ active.”” A passive 
satellite is a “‘sky-mirror” that reflects radio 
energy. This has been envisaged as a large 
inflatable plastic sphere with a metallised surface. 
Such a satellite was launched last month by the 


National Aeronautics and Space Administration 
in its ** Project Echo,” with Bell Laboratories 
as a participant. 

Active satellites would carry electronic equip- 
ment to receive radio signals, amplify them and 
transmit them back to earth. Passive satellites 
would reflect any type of radio signal at any 
frequency, while active satellites would have to 
be designed for specific uses and could not be 
modified later. Active satellites, however, would 
send back a stronger signal, so that less powerful 
transmitters and less sensitive receivers would be 
needed on the ground. Passive satellites would 
have no electronic parts or power supplies to 
wear out, but it is not known how long a balloon 
satellite might retain its shape in space. 

Dr. John R. Pierce, director of research, 
communications principles, at Bell, has stated 
that in the light of present knowledge, active 
satellites appear superior to passive ones for 
commercial communication from the standpoints 
of economy, interference problems, and the 
ability of ground stations to use the same 
frequencies. He has proposed the use of a 
4ft active satellite weighing about 150 1b, stabi- 
lised by gyroscopic spin imparted to the satellite 
as it went into orbit. The satellite would have a 
1W transmitter using a_ travelling-wave tube 
with an assured life of ten years or more. Such 
a tube is now being developed at the Bell 
Laboratories, and valves of 5W power already 
have a tested life of at least four years. 

The engineers at Bell believe that a long-life, 
highly reliable power supply can be built using 
solar cells, nickel-cadmium storage batteries and 
transistor inverters. The ground equipment for 
such a satellite system is already within reach. 
While up to fifty satellites at 3000 miles altitude 
might be required to maintain continuous com- 
munications, a different system might utilise 
satellites placed at 22,300 miles altitude in a 
west-east orbit around the equator. These 
satellites would revolve at exactly the same rate 
that the earth rotates and would therefore seem 
to remain always at the same place in the sky. 
Three such “ stationary ” satellites could be used 
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Fig. 1—Proposed system of fifty satellite spheres orbiting as part of world-wide communications network 
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Fig. 2—Proposed design of active communications 
satellite sphere to orbit at an altitude of 3000 miles 


Approx. component weights Ib 
Shell and flywheel 28 
Ribs 3 
Solar cell assemblies (total) 

Solar cells 

Pads (0-019in by Sin by 3in) 21 


Cover glass (0-070in) 27 
to link the entire globe, with the exception of the 
arctic areas. The means for attaining and 
adjusting this precise position for a long period 
are not yet obtainable. And for telephone com- 
munication, the extreme distance would also 
introduce difficulties in the suppression of elec- 
tronic “* echoes.” 

Any satellite communication system must 
operate through what some scientists call “ the 
window to space.” This is the portion of the 
radio spectrum that is usable. The lower limit 
is near 1000 Mc/s, where cosmic noise becomes 
a problem. The upper limit is between 16,000 
and 20,000 Mc/s, where rain and atmospheric 
absorption become hindrances. Because of the 
low power of the signals from the space relay 
stations, satellite communications will be espe- 
cially vulnerable to man-made interference also. 


HIsTORICAL BACKGROUND 


When a scientist of the Bell Telephone Labora- 
tories discovered almost 30 years ago that the 
earth continuously receives radio noise from the 
stars, he unknowingly charted for the future a 
major obstacle to space communications. Since 
then, members of the Bell staff have made 
discoveries valuable in circumventing this ob- 
stacle, and, two years before “Sputnik I,” 
offered the first concrete proposals for radio 
relay by way of a satellite. They have now 
pressed forward to take the lead in the scientific 
exploration of communication by satellite. The 
part played by the Bell research and development 
organisation in space communications began in 
1929 at Holmdel. The late Kar! Jansky, then 
seeking the origin of noise in overseas radio, had 
set up a complex array of antennas. This was 
destined to become the first radio telescope, for 
in the 1930s he discovered that part of the noise 
came from the stars. His study led ultimately 
to the new science of radio-astronomy. Mean- 
while, since about 1942, imaginative writers of 
science fiction have visualised the use of artificial 
satellites for communications. The first proposal 
in a serious vein was made by A. C. Clarke of 
Ceylon in Wireless World of October, 1945. 

With the increasing improvement in the per- 
formance of rocketry, John R. Pierce, of the 
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Fig. 3—Bell Telephone ** terminal to outer space *’ at Holmdel, New Jersey, with horn-refiector 
antenna in foreground 


Bell Laboratories, undertook in 1954 to analyse 
and compute specific satellite communication 
possibilities and offered the first concrete recom- 
mendation in April, 1955, two years before the 
first artificial earth satellite went into orbit. In 
1955, rocket and satellite technology were not 
equal to the job. Neither was electronic com- 
munication, owing principally to the obstacle of 
sky noise, including both emanations from the 
stars and reflections from the atmosphere. In 
1957 D. C. Hogg performed a series of computa- 
tions defining the probable extent of atmospheric 
noise at various frequencies. Atmospheric 
noise increases at the higher frequencies, while 
noise from the stars is most objectionable at 
1000 Mc/s and below. Then a new sort of micro- 
wave amplifier, called a “* maser,”” was built for 
the first time in a solid state in 1957 by Derrick 
Scovil, George Feher, and Harold Seidel, of 
Bell. The heart of the device is a ruby crystal, 
surrounded by appropriate waveguide cavities 
and a magnetic field, It is cooled by liquid 
helium. The maser introduces only about one- 
hundredth of the noise present in amplifiers 
of five years ago. A recent “ travelling wave ” 
refinement developed at the Bell Laboratories 
improves its amplification. Also, work was 
continued on a low-noise antenna using a new 
horn shape that had been designed at Bell for the 
transcontinental radio relay of telephone calls 
and television. Together, the horn and maser 
constitute a very sensitive system and have been 
used in combination to pinpoint the magnitude 
of sky noise. A series of extremely fine measure- 
ments was recently taken in various directions 
and different seasons by E. A. Ohm, R. W. 
DeGrasse and D. C. Hogg. 

Both the maser and a horn antenna are used 
in the new space radio research facility at 
Holmdel. Actually, “* twin” masers are used, 
so that the transmission received may be resolved 
into separate polarities and analysed. The horn 
antenna is greatly enlarged and mounted on 
rings for satellite tracking. Additional ways 
were sought to overcome sky noise. Special 
modulation systems were investigated, including 
pulse-code modulation and frequency modula- 
tion. It was recalled that, years before, frequency 
modulation with feedback provided an extremely 
low-noise receiver. The f.m. feedback circuit 
was invented in 1933 by J. G. Chaffee, of Bell, 
who was issued a patent in 1937. The circuit is 
employed in the present Holmdel facility because 
it still provides the best signal-to-noise ratio of 
any receiver system known. Meanwhile, work 
has continued toward improving the Bell solar 
cell for its possible use as a power source in 


satellites carrying radio transmitters ; also, work 
has continued in the development of high- 
frequency, long-life transistors and longer-life 
microwave valves, for possible use in satellites. 
Mathematical projects have included computa- 
tions to estimate the effect of the pressure of 
light and the effects of other factors on satellites. 
Computations were also made for various types 
of orbits, which resulted in recommendations for 
experiments in space communications. 


MOoONBOUNCE EXPERIMENTS 


On August 4 engineers carried on a coast-to- 
coast telephone conversation by “ bouncing ” 
their voices off the moon. The signals were 
beamed from the Bell Telephone Laboratories 
installation at Holmdel, via the moon, to the 
Jet Propulsion Laboratory in Goldstone, Cali- 
fornia. The experiment was witnessed by 
members of the press and was the first public 
demonstration of a two-way “‘ moonbounce ” 
conversation. The transmission was another 
step in the aligning and testing of wireless 
transmitters and receivers which will be used in 
satellite communication experiments conducted 
in co-operation with the National Aeronautics 
and Space Administration. The successful 
completion of these experiments would be a 


major step toward the eventual establishment of 


a satellite communication network to carry 
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telephone calls and television programmes 
throughout the world. 
The “ moonbounce demonstration began 


shortly after 8 p.m., and for more than an hour 
engineers talked back and forth between the 
east and west coasts of America. The voice of 
Williem C. Jakes, of the Bell Laboratories, 
engineer in charge of the demonstration, was 
beamed from a 60ft, dish-shaped antenna to the 
moon, some 240,000 miles away. Although the 
signal travelled at the speed of light, it took 
almost three seconds to complete the trip of 
nearly 500,000 miles to Goldstone The voices 
from Goldstone, loud and clear as they came 
over the speaker at Holmdel, also required three 
seconds to cover the distance, making it six 
seconds from the time a question was asked or a 
statement was made at Holmdel, until a reply 
was received from California. The Bell Labora- 
tories transmitted at a frequency of 960 Mc/s 
while the Jet Propulsion Laboratory transmitted 
at 2390 Mc/s 

The experimental space communication station 
at Holmdel was completed earlier this year at a 
cost of some 600,000 dollars. It consists of a 
10kW transmitter, a 60ft diameter transmitting 
antenna, a unique horn-shaped receiving antenna, 
and associated tracking equipment. The horn- 
reflector antenna is an adaptation of smaller 
antennas which have been used for some time 
in the Bell System’s overland microwave radio 
relay system 

Through a 20ft by 20ft opening the horn 
receives weak signals from space and directs 
them into the small end of the horn. Attached 
to the small end is a cab in which the maser 
amplifier is located. At the heart of the maser 
is a 6in, rod-like industrial ruby. The element 
that gives a ruby its distinctive hue also accounts 
for its amplifying property, for in maser opera- 
tion the chromium atoms are stimulated to emit 
radiation. In the assembled maser, the ruby is 
contained in a waveguide cavity, and closely 
coupled to a comb-like travelling wave structure 
which gives the broad bandwidth and stability 
necessary for satellite communication These 
parts are surrounded by a magnetic field and 
cooled almost to the temperature of absolute 
zero. The maser generates 100 times less noise 
than comparable electron valve amplifiers 

At the Jet Propulsion Laboratory in Goldstone, 
an installation operated for the National Aero- 
nautics and Space Administration, there are two 
85ft diameter antennas for transmitting and 
receiving. 

Although this demonstration was one of the 
first two-way telephone conversations via the 
moon, there have been many other moonbounce 
experiments. Last year, scientists from the 
Massachusetts Institute of Technology success- 
fully transmitted a voice signal one way, via 
the moon, to the Jodrell Bank station. The other 
part of the conversation, from Great Britain to 
the United States, came via the Bell System’s 
transatlantic telephone cable. During the past 


several months Bell Laboratories has also 
engaged in a number of successful one-way 
* moonbounce ” experiments with the Jet Pro- 


pulsion Laboratory, Jodrell Bank and others. 


100 MeV Linear Electron 
Accelerator for the N.B:S. 


A VERY intense and precise source of ionising 
electron-beam radiation designed to per- 
formance specified by the National Bureau of 
Standards will be constructed by the High 
Voltage Engineering Corporation, of Burlington, 
Massachusetts, at a cost of about 1,700,000 
dollars. The microwave linear electron acceler- 
ator or “ Linac * (Fig. 1) is a 100ft long straight 
pipe through which electrons are accelerated on 
the crest of a travelling microwave and has been 
designed to produce electron beams with peak 
energies up to 150 MeV and power outputs of 
40kW or more. This power output is greater than 
any previously obtained from a linear accelerator 
and is about 100,000 times that obtainable from 
existing high-energy accelerators at the N.B.S., 


which include a 50 MeV betatron and a 180 MeV 
synchrotron. 

The record performance expected of the new 
accelerator is due in part to a recent technical 
achievement in acceleration waveguide design 
by engineers of the firm. Known as the “ High- 
Q” formula, waveguides incorporating this 
design employ a new resonant structure not 
previously manufactured commercially. The 
result is higher power efficiency and a design 
which will permit peak beam currents and pulse 
lengths far in excess of those presently obtainable. 
The new development is based on early measure- 
ments made at the Microwave Laboratory at 
Stanford University and has been proven on two 
accelerators tested at High Voltage Engineering 
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in Burlington, Massachusetts, and the Applied 
Radiation Corporation at Walnut Creek, Cali- 
fornia, respectively. Four commercial machines 
now on order will incorporate the new tube. 

The availability of the intense high-energy 
electron beam and of other intense radiations 
such as X-ray, positrons and neutrons, opens 
up whole new research areas at the N.B.S° 
High Energy Radiation Section. The “ Linac”’ 
will serve as an experimental tool in research 
programmes in low temperature chemistry, solid 
state physics, metallurgical studies, activation 
analysis for trace elements, nuclear alignment 
studies and property determination of irradiated 
materials. The increased flexibility and precision 
made possible by the new accelerator are expected 
to accelerate the continuing research programmes 
in nuclear physics carried out by the Bureau. 
The size and topography of the Bureau’s new 
site make it possible to have four time-of-flight 
tubes—100, 200, 300 and 800m in length—in 
connection with the radiation facility. The time- 
of-flight tubes would be used to measure neutron 
cross sections and to measure the energy spectra 
of photoneutrons. 

Other fields, such as nuclear reactor design 
and industrial radiation technology, will also be 
enhanced through research programmes with the 
* Linac.”’ It will be able to produce a number 
of useful effects in materials both for processing 
and for studies of radiation damage. Some of 
these, such as the sterilisation of pharmaceuticals 
and foods, the polymerisation of plastics and the 
vulcanisation of rubber, are of extreme interest 
to industry. The radiation effects produced by 
various dosages obtainable in one minute from 
the N.B.S. * Linac ” are shown in (Fig. 2). 

The accelerator will be installed as part of the 
new laboratories of the N.B.S. to be constructed 
on a site at Gaithersburg, Maryland, 20 miles 
north-west of Washington, D.C. The high 
energy “ Linac”’ will be installed below ground 
level, making use of the inexpensive radiation 
shielding of earth. Individual radiation labora- 
tories will be shielded from each other by concrete 
walls up to 12ft thick. 

The N.B.S. high-intensity machine will be an 
L-band microwave linear electron accelerator. 
It will be powered by twelve SMW peak power, 
10kW average power klystron or amplitron 
power valves. The electron beam current will 
reach peak values of the order of 0-25A or 
greater in each pulse, or of the order of 0-SmA 
time average. The beam pulse durations will be 
variable from 0-1 to 6 microseconds. Electron 
beam power will be in excess of 40kW at 
100 MeV beam energy. The beam emerging from 
the “ Linac ” will be less than 2cm in diameter 
and stable in position, intensity and energy over 


long periods of time. Conceivably it will be 
possible to reduce the energy spread of the 
electrons in the beam to 2 per cent. These 
characteristics of the beam make it possible to 
set up a magnet system that will shift the electron 
beam from one well-shielded experimental area 
to another, thus saving a considerable amount 
of set-up time when experiments using the 
machine are changed. 

The radiations that 
experimental work are : 

(1) Electrons.—One-half milliampere average 
current, peak electron-beam currents in excess 
of 0-25A, electron energies continuously variable 
from 10 MeV to more than 100 MeV, and dose 
rates up to 1000 million rads per minute will be 
possible. 

(2) Bremsstrahlung (X-Ray).—Continuously 
variable upper energy peak in the spectrum 
over the same range as that possible with 
electrons. The beam power through a surface 
1 square centimetre in area, Im from a target, 
will be in excess of 200W. 

(3) Neutrons.—By absorbing the electron beam 
in an appropriate target, an intense neutron 
flux can be produced. These neutrons are 
generated in bursts that are ideal for time-of- 
flight work. Based on a peak electron current 
of 0-25A and a time average current of 0-5mA, 
neutron yields at the rate of 10,, per second or 
10,3 per second time average will be possible. 

(4) Positron Beams.—It will also be possible 
to use a high (z) atomic number radiator to 
produce positrons by an incident beam of 
electrons. These positrons can be collected and 
analysed in a magnetic system to produce a 
mono-energetic beam. Beam intensities of from 
2 to 7 x 10,9 positrons per second in a | per 
cent energy bin are expected for positron energies 
ranging from 20 to 50 MeV. These yields 
correspond to currents which are of the same 
order as those obtained with the 50 MeV 
betatron. 

(5) Mono-Energetic Photons by Positron Annihi- 
lation.—The positron beam can be used to 
produce a source of mono-energetic photons 
when they annihilate-in-flight in a thin LiH 
target. It is estimated that the positron beam 
will produce about 10° photons per second in a 
1 per cent energy bin. These photons will be 
0-75 MeV above the end of a bremsstrahlung 
spectrum produced by those positrons which 
radiate in going through the foil. The number 


will be available for 


of annihilation photons will be approximately 
thirty times the number of photons in the top 
10 per cent of the bremsstrahlung ** Background.” 

The principal radiations from the “* Linac ” 
will be used in two primary research areas : 
research studies in nuclear and atomic physics 








Fig. 1—Cut-away view of the 100 MeV 40kW linear electron accelerator to be installed at the 
National Bureau of Standards 
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Fig. 2—Average radiation dose produced in one minute 
by the 100 MeV “* Linac ” 


and development of dosimetry standards and 
measurement techniques. In nuclear and atomic 
physics, experiments that previously required 
months of effort and exposure time, if achievable 
at all, may now be accomplished in hours. For 
example, it wili probably be possible to measure 
the polarisation effects in the nuclear photoeffect 
that will provide extremely valuable information 
regarding nuclear wave functions. Polarisation 
investigations are almost non-existent with con- 
ventional electron accelerators. In addition, the 
** Linac ” will produce strong beams of positrons 
and neutrons, and relatively strong beams of 
mono-energetic X-rays that can be used for 
research. None of these radiations are produced 
in sufficient quantities with the betatron and 
synchrotron to be used for direct experimental 
studies. 

Existing dosimetric standards are based on 
absorbed doses of hundreds of rads and dose 
rates of tens of thousands of rads per hour. 
Nuclear physics research, personnel protection 
studies, investigations of solid state phenomena 
and industrial developments have created pressing 
needs for additional standards. In addition, 
there are rapidly developing needs for standards 
in the range from 100,000 to 10,000,000 rads, 
and future demands for standards at 10,000 
million rads can be predicted. The new acceler- 
ator will provide 100,000 million rads per hour. 
This dose rate, added to those available from the 
existing cobalt, radium, X-ray and electron beam 
sources at the N.B.S., will make it possible to 
conduct investigations of dosimetry problems in 
most of the important ranges of energies and 
dose rates presently in use or expected in the 
foreseeable future. 
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The dates printed are those of application and publi on npl 
PRESSES 
844,611. February 15, 1957.—Power Presses, Press 


Equipment, Ltd., 76-78, Hunters Vale, Birming- 
ham, 19. (/nventor: Frederick Arthur Evans.) 

According to this invention, a transfer feed press 
assembly comprises a number of individual presses 
mounted side by side with their crankshafts coupled 
together for synchronised operation in combination 
with means for feeding components from one press 
to the next throughout the assembly. In this way, 
the advantages of a transfer feed are retained, but 
there is the added advantage of the crankshafts being 
individually supported, allowing a higher tonnage 
capacity than would be possible in a normal transfer 
feed press. The presses are preferably mounted on a 
common base or baseplate to ensure their alignment. 
A common bolster plate for carrying the dies is 
used, running right through the assembly, but it may 
be possible to bolt together individual bolster plates 
of the separate presses. All the presses are driven 
by a common back shaft running from end to end 
of the assembly, or formed by a number of sections 
joined by flexible couplings. This common back 
shaft drives each press through spur gearing or other 
suitable transmission and is itself driven by one or 
more motors through friction clutches. A variable 
speed device may be incorporated to alter the speed 
of running of the assembly, and the shaft may carry 
one or more flywheels. The assembly may also be 
formed by standard presses in which the crankshaft 
is at right angles to the front of the press so that in 
an assembled line the crankshafts of the individual 
presses are at right angles to the line. The crankshafts 
of adjacent presses in such an assembly can be 
coupled together by gearwheels meshing directly or 
through intermediate idler wheels with similar gear- 
wheels on the crankshafts of adjacent presses. With 
this arrangement the presses can be assembled with 
a minimum spacing between the tools of adjacent 
presses as the spacing does not depend on the length 
of the crankshafts, and there can, therefore, be a 
minimum distance through which the components 
have to be moved between successive operations. 
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It is stated that, compared with normal transfer feed 
presses, an assembly according to the invention has a 
higher tonnage capacity, there being an individual 
press frame for each set of dies so that the assembly 
is better designed to cope with the stresses arising. 
This means that it is possible to use open-fronted 
presses with their greater accessibility. A practical 
transfer feed assembly in accordance with the inven- 
tion and transfer mechanism are illustrated in the 
specification and the accompanying drawing shows 
the front elevation of an assembly of standard 
presses.—August 17, 1960. 


ELECTRICAL ENGINEERING 


846,039. January 23, 1958.—Fuet Ceiis, National 
Research Development Corporation, |, Tilney 
Street, London, W.1. (Inventors: Hubert Harold 
Chambers and Anthony Desmond Shand Tantram.) 

This invention is an improvement in or modification 
of the invention the subject of Patent Application No. 

37336/55 (Serial No. 806,592), which described a 

method of generating electricity by oxidising a fuel 

gas at the fuel electrode of a fuel cell and simul- 
taneously reducing oxygen at the oxygen electrode 
of the fuel cell. in the present invention an electrolyte 
comprises a mixture of at least two alkali metal 

carbonates of such composition that it exists in a 

pasty state over a range of working temperatures of 

the cell. In so far as the electrolyte in this state forms 

a rigid and self-supporting body, it is possible to 

construct the cell without any containing vessel, and 

according to a further feature of the invention the 
electrodes may hold between them, or be embedded 
in, a preformed slab or block of electrolyte. Referring 
to the drawings, A represents a series of plates, each 
having a cavity on each side to contain the electrode 

material B. Between each pair of plates is a slab C 

of electrolytic material, which is a mixture of car- 


bonates. The assemblage of plates and electrolyte 
slabs is held together by a pair of spider members 
D which are bolted together at the four corners, and 
it will be observed that it is not necessary to provide 
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any form of liquid-tight seal to contain the electrolyte 
since the latter is maintained in the pasty condition 
during the operation of the cell. Each plate has 
machined in each of its four edges non-intercom- 
municating slots forming, respectively, air and fuel 
gas manifolds. Fuel is introduced into the upper 
slots E of each plate by way of pipes F and thence 
passes through a series of ports G into the electrode 
material on one side of each plate. The fuel percolates 
through the electrode material and is led out into the 
lower manifolds H through ports J. The spent fuel 
is led away through pipes K. Air mixed with carbon 
dioxide is introduced in a similar way to the electrode 
material on the opposite sides of the respective 
plates by way of pipes L manifolds M and ports N, 
and after percolating through the porous material 
emerges through ports P into manifolds Q and 
thence out through pipes R. In operation the battery 
develops a large amount of waste heat and thermo- 
statically controlled air-cooling means (not shown) 
are provided to maintain a temperature such that 
the electrolyte remains in the pasty condition. 
August 24, 1960. 


846,177. May 21, 1958.—Supmarine ELectric 
Castes, Pirelli Societa per Azioni, Viale Abruzzi 
94, Milan, Italy. 

This invention has particular reference to the 
armouring of submarine cables of the type intended 
to be laid in deep waters or oceans. Heretofore 
submarine cables of the deep-sea type have been 
provided with an armour for withstanding the 
stresses, which are frequently very high, that occur 
both during the laying operations and also the 
recovering operations, which latter involve the 
pulling-in of the cable. This protective metallic 
armouring consists of a layer of galvanised steel 
wires which, to ensure the desired flexibility of the 
cable and in order to hold the wires together, must 
be wound helically over the cable core. Finally 
there is applied over the armouring a covering of 
tarred or bitumenised jute yarn or tape. When the 
layer of steel wires is subjected to tensile stresses 
along the axis of the cable, it gives rise to a torque 
which causes the rotation about the said axis of all 
those transverse sections of the cable which are not 
linked. During the laying of a cable in deep waters, 
when there is a considerable length of cable 
linked, practically speaking, only to the paying-off 
or laying drum on board the ship, hundreds 
or even thousands of complete revolutions may 
occur which, owing to the effect of temporary 
and unavoidable decreases of the stress in the 
longitudinal direction, easily give rise to loops or 
knots which frequently produce permanent detri- 
mental effects on the electrical or mechanical charac- 
teristics of the cable. In order to obviate this disad- 
vantage a submarine electric, cable, according to 
the present invention, comprises a cable core, a 
sheath of thermo-plastic material, for example, 
polyethylene, which surrounds and protects the 
core, and an armouring consisting of a plurality of 
metallic strands, each of which strands comprises 
wires of high strength twisted together, embedded in 
the thermoplastic sheath so that they are maintained 
in a prefixed position therein. The strands are 
circumferentially arranged and disposed parallel 
to one another and to the axis of the cable. By means 
of this arrangement and construction of the armour- 


ing any torsional reaction of the armouring, when 
the cable is subjected to tension, is eliminated. 
Further, the armouring can be formed with a small 
number of elementary metallic strands, because it 
is no longer necessary, as in the case of conventional 
armourings, for the strands to be in contact with 
one another, since the thermoplastic sheath consti- 
tutes the means for holding them in position. The 
single strands of the armouring can be torsionally 
balanced, or they could be made simply by two steel 
wires twisted together.—August 24, 1960 


846,082. August 27, 1955.--ELecrROMAGNETIC Con- 
Tractors, Frank Brimson Cox, 17, Percy Street, 
Liverpool, 8 

According to this present invention an electro- 
magnetic contactor mechanism includes a toggle 
device with lost motion, so that when the electro- 
magnet is ds-energised or released to open the 
switch its armature or plunger, in taking up the 
lost motion, will gain momentum and strike a part 
of the toggle so that the switch opens with a quick 
break action. Referring to the drawing, when the 























electromagnet A is energised its armature or plunger 
is raised, the pin B being lifted by the lower end of the 
slot C in the link D to move the toggle links £, F 
up to, and just over, the dead-centre position. At 
this position they are halted by the stop G. The 
armature itself is halted by a further stop which 
may be the magnet or some other stop independent 
of the stop G. This movement of the toggle links 
causes rocking movement of the rock shaft H and 
the movable contacts J move towards each other 
and come into firm contact with the fixed contacts K 
of the contactor. Helical spring L urges the fixed 
contacts, attached to the “ U"-shape member M, 
apart to ensure good contact pressure. When the 
electromagnet is de-energised its armature falls, 
carrying with it the slotted link D until the upper 
part of the slot C strikes the central connecting pin B 
of the two toggle links. As a result of the momentum 
gained by the armature or plunger and the link 
during their fall, the pin is struck a fairly heavy blow 
and the toggle linkage E, F is broken and the movable 
contacts of the contactor are caused to move to the 
open position with a quick or snap action. A stop 
may be provided for limiting the movement of the 
toggle linkage in the contactor-opening direction. 
The lost motion connection need not be a slotted 
link, but may, for example, be a rod having one or 
more abutments. An alternative arrangement in 
which an adjustable screw performs the function of 
the stop G is shown in the specification.—August 24, 
1960. 


MARINE ENGINEERING 


845,129. October 30, 1958.—MAarine PROPULSION 
Stream TurBINe INSTALLATIONS, The Fairfield 
Shipbuilding and Engineering Company, Ltd., 
Govan, Glasgow, S.W.1. (inventor; Allan 
William Davis.) 

This invention relates to marine propulsion steam 
turbine installations in which associated turbines 
working at different steam pressure stages transmit 
power through double-reduction gearing including a 
large slow-speed propeller-driving gearwheel to 
which the turbine shafts are geared. In such installa- 
tions, especially where there is :eheating of the steam 
passing from one ahead stage to another, it is cus- 
tomary to have three associated ahead steam turbines 
—viz. high-pressure, intermediate-pressure and low- 
pressure turbines—in order to take full advantage 








$22 


of the “available temperature range of the steam. 
The object of this invention is to devise an arrange- 
ment of double-reduction gearing by virtue of which 
it will be practicable and economical to have only 
two ahead steam turbines, namely a high-pressure 
ana a low-pressure turbine, and by so doing reduce 
substantially the overall capital and operating costs. 
Ti installation described comprises a high-pressure 
turbine; a low-pressure turbine designed to 
develop considerably more power than the high- 
pressure turbine ; a steam reheater through which 
passes the steam exhausted by the high pressure 
turbine to the low pressure turbine ; two high-speed 
primary pinions driven by the turbines; three 
medium-speed gearwheels of which one meshes 
with the high-pressure-turbine primary pinion and 
the other two mesh with the low-pressure-turbine 
primary pinion at opposite sides ; and three secondary 
pinions which are connected to the medium-speed 
gearwheels and which all mesh with the large slow- 
speed gearwheel. An example of the marine 
installation is illustrated in the specification by a 
diagrammatic drawing,—August 17, 1960. 


COAL CUTTING MACHINES 
$46,013. May 29, 1958—Coat CUTTERS AND 
MetHops oF MINING Coat, Austin Hoy and 
Co., Ltd., Station Works, Saunderton, High 
Wycombe, Buckinghamshire. (/nventor : Sidne) 
Ernest Proctor.) 

It is an object of the invention to provide a machine 
for cutting coal which will produce a substantial 
proportion of larger coal than normal. The 
accompanying drawing shows the machine in opera- 
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tion mounted upon a conveyor which runs alongside 
the coal-face, and it comprises a casing A containing 
the usual motor driving a sprocket shaft B. 
On the shaft close to the machine is a driving 
sprocket C and on the end furthest from the machine 
is a second sprocket D which is free to idle. A 
jib E pivoting on the shaft is an open rectangular 
frame round the edge of which is a chain track. A coal 
cutter chain runs over the driven sprocket and then 
along a track in the underside of the jib frame towards 
its lowest point, the track being twisted in the course 
of its passage along this underside so that the chain 
at the outer end of the frame, instead of being on 
the underside, is turned over to its outer edge and 
runs along the lower outer edge of the frame parallel 
with the sprocket shaft. The chain then returns 
along the third side of the frame jib, the track being 
twisted as shown in passing up this side of the jib 
so that it turns again to the underside of the frame 
and delivers the chain to the second or idler sprocket 
D. From the idler sprocket the chain returns along 
the jib in a track in the upper face of the jib. The 
jib frame is connected to the casing on the conveyor by 
a jack cylinder F which swings the frame up and down 
about the axis of the driving shaft. Behind the open 
portion of the jib frame is a loading plough G, 
which catches any coal dropped through the open 
centre of the frame and conveys it through a right- 
angle on to the track conveyor. In operation, the 
machine is hauled along the coal-face in a series of 
pulsations, e.g. 18in with the jib in its down position 
and the chain cutting at floor level a slot under and 
across the coal-face for a distance of 18in at which 
point the machine will pause. The jib is then elevated 
to cut an arc from the floor to the roof or any pre- 
determined height. As a result a curved kerf or slot 
is cut in the coal at right angles to the direction of 
the main coal conveyor, at a distance about 18in 
behind a previously cut kerf of the same shape. This 
detaches a curved strip of coal which breaks into 
lumps and the plough loads the coal which falls 
through the open space in the frame on to the 
conveyor. The small coal cut by the picks is pro- 


pelled by the chain on to the plough. When the jib 
has reached its elevated position it is dropped or 
returned to the floor level, after which the cycle of 
operations is repeated again, i.e. the machine moves 
forward 18 in, stops and the jib is elevated. — August 24, 
1960 


FOUNDRY EQUIPMENT 
$45,332. April 28, 1959.—Sanp Mou ps, F. W. 
Berk and Co., Ltd., Berk House. Portman 
Square, London, W.1. (/nventor ; Sidney George 
Henderson.) 

This invention is particularly concerned with sand 
moulds made by the carbon dioxide process. One 
of the disadvantages of the carbon dioxide process, 
particularly when used for cores, has been the high 
residual strength of the cores after casting which has 
tended both to tear the castings and to make knock- 
out difficult. It has now been found that the addi- 
tion of a small proportion of a finely divided sepi- 
olite or palygorskite clay to the mould composition 
gives very much lower residual strength. Accordingly, 
the invention provides a composition comprising 
sand, sodium silicate and from one-sixteenth to 
4 per cent by weight calculated on the sand of a 
finely divided sepiolite or palygorskite clay. The 
amount of sepiolite or palygorskite clay to obtain 
optimum results will vary depending upon the nature 
of the metal to be cast in the mould. Genefally, for 
the casting of aluminium and other non-ferrous 
metals smaller additions of sepiolite or palygorskite 
clay will be required than for the casting of ferrous 
metals.—August 17, 1960 
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notices of meetings inserted in this column, are requested to note 

that, in order to make sure of their insertion, the necessary informa- 

tion should reach this office not later than a fortnight before the 

meeting. In all cases the Time and PLACE at which the meeting 
is to be held should be clearly stated 


ASSOCIATION OF SUPERVISING ELECTRICAL 


ENGINEERS 

Mon., Sept. 26.—-NortTH West LONDON Branch : Compass 
Hotel, Watford, ““H.R.C. Fuse Protection,” Ff Jacks 
7.45 p.m 

BIRMINGHAM SCIENCE MUSEUM 

Thurs., Sept. 29.—-Museum of Science and Industry, Newhall 
Street, Birmingham, 3, “Live Steam Operation of Five 
Engines,” evening until 9 p.m., additional to regular “Steam 


Week-ends.” 


BRITISH INSTITUTION OF RADIO ENGINEERS 


Wed., Sept. 28.-LONDON BRANCH : London School of Hygiene 
and Tropical Medicine, Keppel Street, Gower Street, London, 
W.C.1, Discussion on ““The Hand Colour Theory with particular 
reference to its Applications to Colour Television,”’ opened by 
M. Wilson and W. N. Sproson, 6.30 p.m 


COMBUSTION ENGINEERING ASSOCIATION 


Tues., Sept. 27.—-NorTH WESTERN REGION : Engineers’ Club, 
Albert Square, Manchester, “* Modern Fuels and their Appli- 


cation,” D. C. Gunn, 2.30 p.m 


INSTITUTE OF BRITISH FOUNDRYMEN 


Wed., Sept. 28.—-Constitutional Club, Northumberland Avenue 
London, W.C.2, First meeting of Session ; “ Accident or 
Design ? A Story of Foundry Planning,” D. A. C. Hutchison, 
7.30 p.m. 


INSTITUTE OF MARINE ENGINEERS 


Thurs., Sept. 29._-SouTHerN Jowst Brancu : Technical College 
Portsmouth, Joint meeting with the Royal Institution of 
Naval Architects, *‘ Modern Marine Applications of Refrigera- 
tion,” M. B. F. Ranken, 7.30 p.m 

Mon., Oct. 3.—-MERSEYSIDE AND NorTH 
Liverpool Engineering Society. The Temple, 
Liverpool, ** Marine Insulation,” G. Laing, 6 p.m 


WESTERN SECTION 
Dale Street, 


INSTITUTE OF NAVIGATION 


Fri., Sept. 30.—-University of Southampton Navigation School, 
Warsash, “ The Flow of Maritime Traffic,” L. Oudet and 
J Poll, 4 p.m 


INSTITUTION OF ELECTRICAL ENGINEERS 


Mon., Oct. 3.—SoutH Miptanp Centre : Grand Hotel, Bir- 
mingham, Opening Meeting and Annual General Meeting, 
6 p.m., Conversazione, 7.30 p.m 


INSTITUTION OF MECHANICAL ENGINEERS 


To-day, Sept. 23.—-NortH EasTeRN GRapvuatTes’ SECTION 
Rutherford College, Newcastle upon Tyne, Chairman's 
Address, “Oil Field Engineering and Drilling for Oil,” 
6.30 p.m 

Tues., Sept. 27.-East MiIpLanps Brancu : Conference Room, 
C.E.G.B. Station, Peterborough, “ Rubber Mountings and 
Springs for Industrial Applications,” M. Horowitz, 7.30 p.m 
%& ScormisH BRANCH : Pentland Hotel, Thurso, “ The Jodrell 
Bank Radio Telescope,” H. C. Husband, 7.30 p.m. ¥& Bir- 
MINGHAM A.D. Centre: James Watt Memorial Institute, 
Birmingham, Discussion on “ Are Compression Ratios Greater 
than 10 to | Worth Pursuing ?,” C. L. Goodacre and J. G 


Wither, 6.30 p.m. ¥& Eastern GRrapuates’ SECTION : Visit to 
International Alloys, Aylesbury, 7 p.m % SOUTHERN 
Grapuates’ Section : College of Technology, Portsmouth, 


Films, 6.45 p.m 

Tues. and Wed., Sept. 27 and 28 
London, S.W.i, Symposium on 
9.30 a.m. both days 

Wed., Sept. 28.-Eastern Grapuates’ SecTioN 
Luton, “ Statistical Quality Control in Practice,” Mr 
7.30 p.m. yy East Mip_anps Grapvuares’ SECTION 


1, Birdcage Walk, Westminster, 
“ Automatic Control.” 


Town Hall, 
Lesser, 
College 
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of Art, Green Lane, Derby Vibration Problems of Single 
{ 


Shaft Axial Turbo-Jet Engines,” R Moore, 7.15 p.m 
we Nortu Eastern Grapuares’ Section : Cieveland Institute, 
Middlesbrough, Repetition of Chairman's Address, “ Oil 
Field Engineering and Drilling for Oil,” 6.30 p.m. %& SOUTHERN 
Grapuates’ Section : Cockroft Hall, A.E.R-E Harwell, 
* Introduction to Plastics,” D. E. Sharpin, 3 p.m. ge WESTERN 
GRADUATES’ SECTION : Mermaid Hotel, Yeovil, “ The Testing 


of Brake and Clutch L inings,”’ G. D. R. Ambler, 7.30 p.m 
Thurs., Sept 29.— EasveRN BRaNcu : Red Lion Hotel, Colchester, 
Chairman's Address, P. H. Stephenson, 7.30 p.m. ¥%& Scorrisy 


BRANCH : Royal College of Science and Technology, Glasgow, 

The Jodrell Bank Radio Telescope,” H Husband, 
7.30 p.m 

Mon., Oct. 3 NorTH Eastern Brancu : Neville Hall, Westgate 


Road, Newcastle upon Tyne Pipe Ranges for Water at 
High Pressures and High Temperatures with special reference 
to Boiler Feed Systems,”’ K_ B. Jacob, 6 p.m 


INSTITUTION OF PLANT ENGINEERS 


Mon., Sept. 26._-West ano East Yorxsuirt BRANCH : Houlds- 
worth School of Applied Science, The University, Leeds, 
* Fuel-Economy and Productivity,” K. Higginson, 7.30 p.m 

Tues., Sept. 27.—SoutH Wates BRANCH : South Wales E ngineers’ 

Institute, Park Place, Cardiff, “ Electric Welding Applications 

for Plant Maintenance and General Fabrication,” C. V. lewis, 


7.30 p.m. ye SHEFFIELD AND Disraict BRANCH : Grand Hotel, 
Shefheld “The Maintenance Problems in a Nuclear Power 
Station,” J. R. Treharne, 7.30 p.m 


Fri., Sept. 30.-BIRMINGHAM BRANCH : Imperial Hotel, Temple 
Street, Birmingham, “ Metal Stitching,” N. Tinwell, 7.30 p.m 


NATIONAL ENGINEERING LABORATORY 


Tues. to Fri., Sept. 27 to 3.—East Kilbride, Glasgow, Symposium 
on * Flow Measurement in Closed Conduits.” 


PLASTICS INSTITUTE 


Mon., Oct. 3.--City of London College, Moorgate, 
E.C.2, “ Types of Plastics,” Redfarn, 6.15 p.m 


London, 


REINFORCED CONCRETE ASSOCIATION 


Mon., Oct. 3.--NoRTH WesreRN BRANCH : College of Tech- 
nology, Sackville Street, Manchester Reinforced Concrete as 
a Material for Nuclear Reactor Containment C. Waters, 
6.45 p.m 

SOCIETY OF CHEMICAL INDUSTRY 

Thur Sept. 29 Fourth Robert Horne Memorial Lecture, 
Lecture Theatre, Chemistry Dept The University, Woodland 
Road, Bristol, 8 he Extraction of Metals and the Chemistry 
of Metals,”’ F. D. Richardson, 6.30 p.m 


SOCIETY OF INSTRUMENT TECHNOLOGY 
Sept. 27 Manson House, 26, Portland Place, London, 
X Gas Sampling for Automatic Combustion Control,” 
R. Hardy ; and “Smoke Density Measurement,” G. H 
Laycock, 7 p.m 


Tues., 
Ww 


TELEVISION SOCIETY 

Association Theatre, 

London, W.C.2, 
F. H. Thomson, 


Fri., Sept. ¥% 
Third, Floor 
“ A Novel Approach to ¢ 
7 p.m 


Cinematograph Exhibitors 
164, Shaftesbury Avenue 
Television,” A 


Advanced Engineering Courses 


Direction and Supervision of Scientific and Engineering Personnel 


NORTHAMPTON COLLEGE OF ADVANCED TECHNOLOGY, St. John 
Street, London, E.C.1 The course is meant for senior 
managers and consists of sixteen full days at fortnightly 
intervals commencing October 12, 1960 Its purpose is to 
increase effectiveness in the supervision of scientific and 
engineering personnel and in organising their work so that 
their technical knowledge and abilities may be used to the 
full—-by recognising the specific problems in this field and by 


appreciating the role of individual personality and outlook 
in allotting duties and defining areas of responsibility. Fee 
50 guineas 

The Design of Equipment for Human Use. ENGINEERING AND 
Atuiep Emptoyers’ West OF ENGLAND ASSOCIATION, 
Engineers’ House, The Promenade, Clifton Down, Biistol, 8 
The course is intended for staff concerned with the design of 
machines and equipment which have to be manually operated 
or controlled. It is of two weeks duration, commencing 
November 21. Tuition fee £40 


Post-Graduate Evening Courses in Civil Engineering. Batrersea 
Coitece or TecHnovocy, Department of Civil and Mech- 
anical Engineering, Battersea Park Road, London, S.W.11 
“ Traffic Engineering,” eleven lectures to be held on Monday 
evenings from 7 to 9 p.m., commencing October 3. Fee £1 ; 
“ Structural Design in Aluminium,” six lectures to be held 
on Monday evenings from 7 to 9 p.m., commencing October 10 
Fee 10s.: “ Theory ard Design of Prestressed Concrete,” 
ten lectures to be held on Tuesday evenings from 6.45 to 
9 p.m., commencing October 4 Fee £1; “ Elements of 
Law Relating to Civil and Mechanical Engineering” ; five 
lectures to be held on Tuesday evenings from 6.45 to 8.45 p.m., 
commencing November 1. Fee 10s. ; “ Buckling and Insta- 
bility in Structures,”; six lectures to be held on Wednesday 
evenings from 6.45 to 9 p.m. commencing October 5 Fee 
10s.; “ Dynamic Behaviour of Structures,”; ten lectu,es to 
be held on Thursday evenings from 7 to 9 p.m., commencing 


October 6 Fee ‘Theory and Design of Circular 
Cylindrical Shells”; eleven lectures to be held on Friday 
evenings from 6.45 to 9 p.m., commencing Octobe: 7. Fee £1 ; 
“Structural Analysis by Influence Coefficients"; eleven 


lectures to be held on Monday evenings from 6.45 to 9 p.m., 
commencing January 9. Fee £1 ; “ Highway Bridge Design " 

ten lectures to be held on Tuesday evenings from 6.45 to 
9 p.m., commencing January 10 Fee £1; “ Structural 
Design in Timber,”; eleven lectufts to be held on Friday 
evenings from 6.45 to 9 p.m., commencing January 13. Fee £1 


Work Study. BorouGH PovyrecHnic, Borough Road, London, 
S.E.1 The course is intended primarily for those students 
alieady in possession of a Higher National Certificate and 
being prepared for endorsement examinations of the Institution 
of Mechanical Engineers and the Institution of Production 
Engineers. Because of continued demand, a duplicate part- 
time day course is being introduced for this coming session 
Students may attend for one morning or one evening per 
week for two years, and the sessions extend for about thirty 
weeks from mid-September until early June The current 
inclusive fee is £1 14s. per annum Classes commence 
Monday, September 26, 6.30 to 9 p.m. evening course. Tues- 
day, September 27, 9.30 a.m. to 12 noon part-time day course 
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NICKEL ALLOY STEELS 


Superchargers are widely used in oil engines for pressure 
charging and scavenging and are essential in the opposed 
piston type. One of the best known designs is the ‘Roots- 
type’ supercharger, made in this country by Wade 
Engineering Ltd., Brighton. 

Quiet operation and maximum overall efficiency are required 
and a well-designed single helical pair of gears meets these 
requirements. The driving gear which meshes with a 
bronze wheel is made from En24V steel and the drive 
shaft, which has a serrated bore, from Entoo. 

Wade Superchargers are fitted on TS3 opposed piston oil 
engines made by the Rootes Group to provide versatile and 
reliable power producers needing little maintenance. 


Nickel Alloy Steels’ and ‘The Case Hardening of Nickel Alloy Steels’ 


MOND NICKEL 


yo THE MOND NICKEL COMPANY LIMITED, THAMES HOUSE, MILLBANK, LONDON, SW1 


Please send for our publications entitied ‘The Mechanical Properties of » 








65 





for quiet efficiency 





Wade supercharger 












Cut-away view of Rootes 7 $? 
Multi-fuel Engine 


















TYPICAL MECHANICAL PROPERTIES OF 


EN 2+4 


Typical mechanical properties of EN24 steel, exemplifying its versatility both as regards 
strength and range of serviceable section sizes, are as follows: 








ea ear rcarmerr | unseen) seme, | gear) rg 
0.564 in. dia.| Oil quenched 830°C tempered 200°C itt 125 14 24 
li in. dia. | Oil quenched 850°C tempered 510°C 79 83 1s 28 
I, in. dia. | Oil quenched 850°C tempered 560°C 68 73 19 55 
24 in. dia. | Oil quenched 840°C tempered 650°C 57 64 20 65 
5i in. dia. | Oil quenched 830°C tempered 650°C 50 58 19 75 


























By utilising the better properties obtainable in more highly alloyed nickel steels, dimensions can 
be reduced, lighter constructions produced, distortion through heat treatment minimised and 
reliability and economy achieved. 
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CRAVEN BROS 


CRANE DIVISION LTD. 










MANUFACTURERS 
OF ALL TYPES OF 
STEELWORKS CRANES 
AND HEAVY DUTY 
INDUSTRIAL CRANES 


CRAVEN BROS CRANE DIVISION LTD. 
LOUGHBOROUGH ENGLAND 


TELEPHONE: LOUGHBOROUGH 2130 
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LESS-DIFFICULT 





trouble-free 
bunker 
discharge 


The primitive, inefficient methcd 
commonly used for clearing material 
which sticks in a storage bunker is by 





installation of an applying a sledge hammer to the side 

external vibrator to a steel hopper. of the hopper. This is a form of low 
DIFFICULT frequency, uncontrolled vibration. 

When vibration is applied at the 


correct frequency, the correct ampli- 
tude and the correct point of applica- 
tion, almost any material can be 
satisfactorily discharged. 

SINEX has the experience with a 
wide variety of materials and a wide 
range of hopper designs to recommend 
how vibration should be applied 
effectively to solve your particular 
problem. 

The three examples illustrated show 
three different combinations which 
are typical of many applications, but 
even these, whilst using the same type 
of unit, can only be effective if the 

vibeating seed types of unit themselves are placed in 
for application where the correct position and have the 


external vibration is impractical 5 
ones ee 5 - Oo 
dun to cheactusel ox other Gatien correct frequencies and amplitudes of 
vibration to suit the characteristics of 


and if the bunker is made of concrete. th ssntad tm tee iiiech i 
e material to be dischargec 
EXTRA-DIFFICULT It would pay you, therefore, to 


make use of our experience and to 
consult us on your particular problem. 
Send for relevant details and informa- 
tion sheet. 











ELIMINATE THVS 
WASTEFUL AETHOD 


‘ / 
FREQUENCY UNCERTAIN m Y 


\ 7S ptus DAMAGE TO HOPPER 
y) ¢ 
»& é 


A AMPLITUDE UNCERTAIN 
combination of 

internal and external 
bunker vibration. Where the 
external vibrator is timed for RESULTS UNCERTAIN 
‘on and off’, the vibration frequency, 
on slowing down, goes through the 
natural resonance of the bunker, 
irrespective of load material contained. 






These are some of the many materials which we have handled satisfac- 
torily and ensure trouble-free bunker discharge: Pulverized and small 
coal, iron-ore, coke, lime, flour, grain, grist, foundry sand, soda ash, 
cullet sand, gravel, granite chips and all road stone materials. 


SINEX ENGINEERING COMPANY LIMITED. 


Central Way, North Feltham Trading Estate, Feltham, Middx. 
Tel: Feltham 5081 (5 lines) Telegrams: Sinexvibro Feltham. 
ASSOCIATED COMPANIES IN PARIS, BRUSSELS AND ZURICH 
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INVEST IN A- 
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Simple to use and easily handled by one raan. 
Saves time and labour, cuts out costly hand 
mixing on machine beds and machine shop 
flooring, plastering, brick laying and the 
many repair jobs always to be done around | 
a factory 


Mixes concrete, tarmacadam, mortar and 
plaster. Goes through 2 6 doorway. | h.p. 


Villiers Petro! engine. e 

Side discharge model with cushioned rubber ',y e y 
tyres—£89. End discharge model with 0 4, ; 
cushioned rubber or pneumatic tyres—£90. uv 
H.P. terms available. 


Optional extra : Recoil starter for Villiers 
Petro! Engine—30/-. 


Bocked by @ full after-sales service from the chain of Porker Service Depots. 


s LEICESTER 


— wORF x srRmeer w 


FREDERICK 


VIADUCT WORK 
PARKER occu 


LIMITED 





Depots at London, Cardiff, Sedgley (Nr. Wolverhampton), Leeds and Giasgow. 
Enter No. 672 on reply card 
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all descriptions in alloy 
and Carbon Steels 


(all heat treatment facilities) 
















ge ORSTER & SONS LTD 


FORGEMASTERS AND ENGINEERS 


COPPERAS BANK FORGE, SUNDERLAND 
TEL : 2876 "GRAMS ; * FRAMES * S’LAND 
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Budenbe 


from stock 


We have complete range of gauges in stock, both 
4in. and 6in. dial, from 0-15 Ib/in* to 0-1000 Ib/in’; 
these are fitted in a brass case with back flange for 
surface mounting and with pressure connection screwed 
$ in. B.S.P. 

Also in our stock we have a big selection of other 
gauges to suit most industrial applications and a 
four-page stock folder, which gives full details, will 
gladly be sent on request. 

















ue Mew RaneGe DERD-WEIGHT TESTER 


PRESSURE RANGE 
10 to 8,000 Ib/in’ 

















This Tester is fitted with a Patent Priming 
Pump for easy and rapid filling. Automatic 
pressure changeover is obtained by a patented 
Dual Range Piston Unit, and the ‘ Ranger’ is 
capable of a high degree of accuracy. 


Please send for a copy of our 
catalogue for full details of 
our complete range of 
instruments, 


BUDENBERG GAUGE COMPANY LIMITED, 
BROADHEATH NR. MANCHESTER. 











dmBU 44/45. 
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AIR CLEANSING... 
THE TORNADO WAY 


Mr. Manufacturer please do not allow your employees to 
work in conditions where air pollution exists. 


Dirt costs time and money ! 


For a very reasonable outlay you can protect your staff from 
dangerous fumes, grit and dust, by using the : 


TORNADO CLEAN AIR EQUIPMENT 
Are you interested SIR? 


if so please phone at once and allow us to quote 
Fully trained personnel are at your disposal. 


BARNET METAL CO. LTD. 


Brookhill Road, New Barnet Herts. 
Telephone: BARnet 3901/5187 


Elektron House, 


These pumps weigh 
from as little as 20 lbs. 


Nobody minds carrying a NATIONAL Hydraulic 
Test Pump. You won't either. They are 
extremely portable. In fact, the lightest weighs 
as little as 20 Ib. Moreover, their utter reliability 
has been proved over and over again, often 
under the most severe conditions. NATIONAL 
Hydraulic Test Pumps are offered to you in a 
wide range of types and sizes and are 
suitable for pressures up to 8,000 Ib./sq.in. 
Full details will be sent to you on receipt of 
the coupon. Get your secretary to mail it today. 
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CAN TEST UP TO 8,000 LBS/SQ. IN. 
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NATIONAL Hydraulic Test Pumps 4 


of the 
(H.TP 1) 


ANY LIMITED 
. Mary's Parsonage, Manchester, 3. 


jes Department, THE NATIONAL BOILER 


Please send me full details 


Sai 
s 
Se 


County. . 


Oe we iw ee ew 
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AIRPEL yeaa FILTERS 


LOWEST PRESSURE DROP 


* LARGE CAPACITIES * 


* DUAL TYPE GIVES 
UNINTERRUPTED FLOW 


* HIGHLY COMPETITIVE 


FOR FINER FILTRATION 
OF ALL LIQUIDS 


* SINGLE NUT COVER FIXING 


immeoiaTe EX-STOCK veuveries FROM OUR 11 DEPOTS THROUGHOUT THE UK AND EIRE 





THE BRITISH STEAM SPECIALTIES LIMITED 





Head Office: FLEET STREET - LEICESTER 


CARDIFF. 


Also at LONDON, LIVERPOOL, GLASGOW, BRISTOL. MANCHESTER, NEWCASTLE-ON-TYNE, BIRMINGHAM, BELFAST, DUBLIN, 
Telephone: LEICESTER 20885 (6 lines) 


“BOSS” LEICESTEn 
Enter No. 693 on reply card 
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PATTERN 


MAKING 





Twsecey Founpry Ito. 





BUSHBURY WORKS, 
WOLVERHAMPTON 


Telephone 21455 


JAMES ROAD, 


Telephone: 
ACOCKS GREEN 1283 
Telegrams: 
Tyseley Foundry B*ham. 


TYSELEY, 


BIRMINGHAM, II 


e Wr Ir the enerul ¢ NGINEI UM. Machine. herd &: Ob Ai7at - inthis 
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Voy. Sppruyy, Castings 
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Send for important information on 


The METTEXTURE PROGESS 


—the patented mechanical method of hacking old and damaged 
concrete to a precise depth, and providing an evenly keyed 
sub-surface to receive new topping. 


The 


and trained opera- 
tors in any locality. 
ESTIMATES FREE 






METROPOLITAN 


CONSTRUCTION CO. LTD. 
Bow Bells House, Bread Street 
(Cheapside), London, E.C.4. 

City 1488 

















you spend less... RAISING STEAM! 


Stoker, “ECONOMIC” boilers provide 
one of the CHEAPEST methods of 
steam production in this country 
today—and the “ECONOMIC” can be 
easily adapted for oil-firing if required 
Robust in construction, advanced in 
design, the Coltman “Economic” Ver- 
tical Boiler is simple to maintain and 
has a long, useful working life. 


—for area space - heating, industrial 

processing, food-factory sterilisation 

—when you use the 

COLTMAN VERTICAL “ECONOMIC” 
BOILER 


the sturdy, trouble-free boiler built by 
one of the most experienced manu- 
facturers in the boiler-making industry. 
In combination with an Automatic 


FE} CCLTMAN 


WALTER W. COLTMAN & CO. (BOILERS) LTD., CENTRAL BOILER WORKS - LOUGHBOROUGH 
Telephone: Loughborough 235! Telegrams: Boilers, Loughborough 
Enter No. 702 on reply card 
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Push, Pull, Lift and Profit with 


€> BLACKHAWK 
HOLL-@-RAM Ss 


AND HYDRAULIC HAND JACKS 


Blackhawk—the world’s leading manufacturer of Hydraulic Tools— 
offers you a complete range of Hydraulic Jacks and Lifting Equipment 
designed and built to give you years of profitable, trouble-free 
performance. 14 to 100 tons of hydraulic power to tackle an unlimited 
number of lifting, pushing, and pulling jobs. 

Look at this brief review, then write for full specification to Dept, 
EN/9/B. 


BLACKHAWK HOLL-0-RAM 


The chief power source —~ 
for unlimited, pushing, pulling 
and pressing jobs. In 12, 


20, 30 and 60-ton sizes. 








RC-20, RC-30 AND RC-60 


Powered by a standard Blackhawk Porto-Power hydraulic pump, 
Holl-O-Rams give you a versatile power package for such appli- 
cations as actuating jigs and fixtures, and for removing or install- 








ing pulleys, flywheels, gears, bearings, and other components of 
shaft-driven equipment, pre-stressing, powering presses, jacking 
and lifting. 

Versatile mounting and adjusting attachments available for 20, 
30 and 60 ton sizes. 


BLACKHAWK HEAVY DUTY HYDRAULIC JACKS 


For every job requiring controlled power and top performance 
for lifting or pushing 


From 14 ton model TC-7 to 100 ton model 
NC-12 with seven intermediate sizes of 3, : 
5, 8, 12, 20, 30, and 50 ton. Deluxe models Py = 
available in 30 and SO ton capacities. = 


E 





<N 


MODEL TC-7 14 TON MODEL NC-i2 100 TON 


BLACKHAWK LIMITED 


12-16 BRUNEL ROAD, ACTON, LONDON, W.3 
Phone: SHEpherds Bush 3425 (4 lines) SHEpherds Bush 2317 (2 lines) Telex 24119 
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BIRMINGHAM TOOL & GAUGE 
CO. LIMITED 


PRECISION ARBOR PRESSES 


for accurate assembly work and 
similiar operations. Available ir 
5 sizes capable of exerting ram 
pressure up to 1800 Ibs. without 
deflection. 









LTD. 





ENGINEERING CO. 


KNAPSACK SPRAYERS & TELESCOPIC 
LANCES FOR INDUSTRIAL USE 


Knapsack Sprayers in sizes up to 5 gallon 
capacity with 15 foot extension lance, for the 
application of roof light anti-glare paint. 
Sponge attachment for easy removal of paint 
and general window cleaning. 












CASEMAKERS LTD. 


IMPACT EXTRUSIONS 
in aluminium, tin, lead and zinc up toa 
maximum of 8" trimmed length and 2}" 
diameter depending on material specified. 









Members of 
THE DENBRO GROUP -: SOHO HILL, HANDSWORTH, BIRMINGHAM, 19 - And 26 HOLBORN VIADUCT, LONDON, E.C.i. 
Enter No. 711 on reply card 








in all Metals, Bakelite 
and Fibre. 


PRESSED 
NUTS 


in Brass and Steel. 


WASHERS 


in any metal, plain 
and press bevelled. 


Limited 


FORWARD WORKS 
GOLDEN HILLOCK RD. 
BIRMINGHAM II. 
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HEWITTIC 


Cooled-Catho 


: 
fy s 
4 u 


RECTIFIERS 


-less space 


The Hewittic cooled-cathode rectifier 


essentially compact and provides a very 
high capacity within a given floor area 


Right: Two Hewittic cooled-cathode recti- 
fiers forming a $000 kW bank in the Dover 
Substation British Railways, Southern 


- saacaieativilnacs iia Reh (iy Rama ie em 
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CONVENTIONAL } COOLED-CATHODE 


@ Smaller size (see comparison 
between conventional and cooled- 
cathode bulbs of same capacity 


above). 


@ improved efficiency at lower 


voltages. 


@ Dependability of bulb maintained. 


Increased output 


f. I. 
i \ j 

| 

} \ \ 1 






750 kW 
3000 volt 
~. Hewittic 
‘ cooled-cathode 
Pp rectifier bulb 
= 


SY ee a 





* Ease of i Hlation and 
ance. 


Send for publication R192 2 


ARGENTINA : H. A. Roberts & Cia., S.R.L., Buenos 


ELECTRIC CO. LTD. 


WALTON-ON-THAMES - SURREY - ENGLAND 


Telophon.. Walten-on Thames 26855 (8 lines) Telegrams & Cubles: Electric, Walton-on-Thames 





=o 
OVERSEAS REPRESENTATIVES 
Aires. AUSTRALIA : Hackbridge and Hewittic Electric Co. Ltd., 171, Fitzroy Street, St. Kilda, Victoria 


N.S.W. ; Queensland, W. Australia : Elder, Smith & Co. Ltd. ; South Australia : Parsons & Robertson, Ltd. ; Tasmania : H. M. Bamford & Sons (Pty.) Ltd., 
Hobart. BARBADOS and surrounding islands : Electric Sales & Service Ltd., St. Michael. BELGIUM & LUXEMBOURG : Pierre Pollie, Brussels, 3. BRAZIL 
Oscar G. Mors, Sao Paulo. BRITISH GUIANA : Dandor Commission Agency, Georgetown. BURMA : Neonlite Manufacturing & Trading Co. Ltd., Rangoon 


CANADA : Hackbridge aad Hewittic Electric Co. of Ca 


nada Ltd., Montreal ; The Northern Electric Co. Ltd., Montreal, etc. CEYLON : Envee Ess Ltd., Colombo 


CHILE : Sociedad Importadora del Pacifico Lida., Santiago. EAST AFRICA: G. A. Neumann Ltd., Nairobi. EGYPT : Giacomo Cohenca Fils, $.A.E., Cairo 


FINLAND : Sahko-ja Koneliike O.Y. Hermes, Helsinki 
INDIA : Steam & Mining Equipment (India) Private Lt 
SINGAPORE & BORNEO : Harper, Gilfillan & Co 

Richardson, McCabe & Co. Ltd., Wellington, etc. PA 


GHANA, NIGERIA & SIERRA LEONE : Glyndova Ltd. GREECE : Charilaos C. Coroneos, Athens, 
d., Calcutta, Easun Engineering Co. Ltd., Madras, 1. IRAQ : J. P. Bahoshy Bros., Baghdad. MALAYA. 
Ltd., Kuala Lumpur. NETHERLANDS: J. Kater, E.1., Ouderkerk a.d. Amstel NEW ZEALAND : 
KISTAN : The Karachi Radio Co., Karachi, 3. SOUTH AFRICA : Arthur Trevor Williams (Pty.) Ltd., 


Johannesburg, etc. CENTRAL AFRICAN FEDERATION : Arthur Trevor Williams (Pty.) Ltd., Salisbury THAILAND : Vichien Phanich Co. Ltd.. Bangkok 


TRINIDAD & TOBAGO : Thomas Peake & Co., Port 


of Spain TURKEY : Dr. H. Salim Oker, Ankara URUGUAY : Ciuna Lida.. Montevideo U.S.A 


Hackbridge and Hewittic Electric Co. Ltd., P.O. Box 234, Pittsburgh 30, Pennsylvania. VENEZUELA : Oficina de Ingenieria Sociedad Anonima, Caracas 
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BLACK OR 
MACHINED 
TO 24 TONS 


THE INCE FORGE CO. LTD + WIGAN 
PARKS FORGE LTD * PROPRIETORS 

















Enter No. 723 on reply card 













l 


HIGH QUALITY ENGINEERING 
& MACHINE TOOL CASTINGS 








HEAT & WEAR RESISTING UPTO 10 TONS 
als?  SPHEROIDAL GRAPHITE /RONE STEEL 





MACHINING 


R. GOODWIN & SONS (ENGINEERS) LTD. 
IVY HOUSE FOUNDRY, HANLEY, STOKE-ON-TRENT Phone: Stoke-on-Trent 236! 
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ower! Endurance! Efficiency 
: 


DOCKSIDE CRANES 





Smiths of Rodiey have an almost 

unique background of crane-making 

experience—they’ve been designing and 

making the newest types for 140 years. 

That's where the extra power, endurance 

and efficiency come from. 

That's why Smiths Cranes are 

used by the leading engineers, 

iron and steel companies, 

British Transport Commission, 

civil engineering concerns, 

dock and harbour authorities 

and many other proud names AY CRAWLER 
in British industry. : CRANES 











CRANES 


CRANES and EXCAVATORS 


THOMAS SMITH & SONS (‘RODLEY LTO RODLEY LEEDS ENGLAND 
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K.K., Japan 


New train for Odakyu Electric Railroads the 
with tapes made from ‘ Fluon’ p.t.f.e. by Nihon Valqua, 


‘Fluon' aids industrial progress in Japan 





* Resists degradation from ageing over an 
indefinite period. 

* Extremely tough, flexible, and has good 
impact strength. 


hroughout the world, ‘Fluon’ p.t.f.e. 
polymer and dispersion aids indus- 
trial progress. Extensive and varied use 
is made of this great plastic material 
because of its unique range of properties 


PE 7 ae Fluon’ is backed by the full resources 


of I.C.I. Research and Technical Service. 
range 








Flexible hoses made from * Fluon’ C.D.1. by Nihon Valqua, 
K.K., Japan, in an automatic bottling machine. 


* Remarkable working temperature 
from +250°C. down to at least liquid 
nitrogen temperatures. 

* Resistance to attack from all chemicals other 
than alkali metals and a few fluorine com- 
pounds at high temperature and pressure. 

* Lowest coefficients of friction of any solid— 
needs no lubrication. 


* Best dielectric properties of any solid. 


If there is anything you would like to 
know about this exceptional material its 
properties and uses, I.C.I. will be glad 
to advise you. 


eo ee ee Oe © ey ae 


*Fluon’ is the registered trade mark for the 
polytetrafluoroethylene manufactured by 1.C.1 


IC] 


IMPERIAL CHEMICAL INDUSTRIES LIMITED - LONDON : S.W.1 
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British 
Industry 
specifies 

FALKS 


FALKS ‘‘imperial’’ cast-aluminium tungsten lighting fittings and fluorescent pit inspection units at the Norwich Diesel Depot of British Railways (Eastern Region) 


A FREE LIGHTING SERVICE 


Our expert lighting engineers based in all principal cities of 
the U.K. will, without obligation, advise you on any lighting 
problem large or small and prepare lighting plans for your 
approval. 

Write for Industrial Lighting Catalogue. 


PLANNED, EFFICIENT LIGHTING saves money all along the line 


FALKS,"the long-established lighting 
specialists, designers and manufacturers 
of all types of fittings. 


91 FARRINGDON ROAD, LONDON, E.C.! HOLborn 7654. London Showrooms: 20/22 MOUNT STREET, PARK LANE W.!. MAYfair 5671/2 


APi39 
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Beaver pre-loaded ball screws, up to 957 efficient, 


operate at-52 C to over 


AQQ°C with no backlash... 








PRECISION GROUND 
SCREW THREADS 
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SECURING BOLT 


/ 
PRELOAD ADJUSTING SHIM 
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.. ANOTHER ENGINEERING ADVANCE 
FROM BRISTOL SIDDELEY 


Bristol Siddeley Engines Limited produce Beaver* pre-loaded ball 
screws. These ball screws achieve a minimum efficiency of 90% 
and they can operate within a temperature range of —52° C to 
400° C without lubrication, and up to 170° C when lubricated. 


Machined and ground to the highest standards of precision 
engineering Beaver pre-loaded ball screws greatly increase trans- 
mission efficiency. They reduce the power required for actuation 
by as much as 80°, when converting rotary drive into linear 
output or force input inte torque output. By eliminating back- 
lash, with pre-loading, they give precise control over very small 
increments of motion and a high response frequency. And when 
compared to conventional screw mechanisms, they provide a 
predictable operating life which is much longer, require much 
less maintenance and give more trouble-free operation. 


Basic design application analysis 

Bristol Siddeley engineers make an exhaustive analysis of each 
specification. And each unit is specially designed for its par- 
ticular application. Beaver ball screws are made automatically 
reversible or with controlled ‘‘no-back,”” with multiple or single 


circuits. Beaver pre-loaded ball screws have been proved as the 
most efficient method of converting rotary into linear thrust in 
over 2,700 engineering applications in many branches of in- 
dustry. They have been designed already with rated operating 
load capacities of 370,000 lb (825,000 Ib maximum static load) 
but the maximum potential operating load is, in most cases, 


limited only by the requirement. 





! 

| pristot Siddeley Beaver ball splines have been developed 
| to eliminate the disadvantages of conventional splines. The 
| designs are very effective in minimising friction, particularly 
| when high torsional and bending loads are imposed during 
| 
| 


linear movement. 





* Complete technical and manufacturing co-operation with Beaver Precision 
Products Inc, Detroit. 


For further information please write to: 
J. B. STARKY, SALES MANAGER (BEAVER PRODUCTS DIVISION), BRISTOL 
SIDDELEY ENGINES LIMITED, PO BOX 17, COVENTRY, ENGLAND. 


ws, 
i= = BRISTOL SIDDELEY ENGINES LIMITED 
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HIGH TEMPERATURE 
SELF-SEALING COUPLINGS 


Designed initially for use with oil-fired furnaces to permit 
the servicing or changing of burners without shutting off 
the fuel supply. 


As is usual with Lockheed-Avery couplings, each half- 
coupling seals when disconnected, and provides a clear flow 
when re-coupled. 


For operating temperatures up to 180°C, and intermittent 
peaks of 250°C. For pressures up to 1500 p.s.i. 


Illustrated pamphlet on application. 


AVERY DIVISION, LOCKHEED PRECISION PRODUCTS LIMITED 
SHAW ROAD, SPEKE, LIVERPOOL 24 
Telephone: Hunts Cross 2/21 Telex: 62394 Telegrams: Lockheed Liverpool 24 


REGD. TRADE MARK: LOCKHEED 


ONE OF THE 
AUTOMOTIVE 
PRODUCTS 
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FERRANTI 


Top quality SYSTEM Transformers 


Ferranti manufacture a wide range of top quality 
System transformers designed to comply with 
B.E.B.S. T.2 and customers’ special requirements. 
Some of the advantages to be gained by using 
Ferranti System transformers are: 


@ All metal surfaces are specially treated to 
ensure a durable weatherproof finish. 


@ High Speed Tap Change Gear of proven 
reliability. 





@ Every design is fully impulse tested. 


@ Special design of motor oil pump requiring no 
maintenance. 


@ Highly efficient site erection service. 
































FERRANTI LTD. Head Office & Works: HOLLINWOOD: LANCS. Tel: FAIlsworth 2000 
London Office: KERN HOUSE 36 KINGSWAY W.C.2 Tel: TEMple Bar 6666 


FT252/2 
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TUBULARS & FITTINGS 


To some, fittings are nothing more than fittings 


—_— »” iN 

} / ) 
4 a ey The discerning buyer however prefers them com- 
= Yy plying with the requirements of the relevant British 
. Standard plus the protection provided by the 


degreasing and phosphating process through which 
every Wellington fitting passes 


df \ 4 


NG 
ey 


GREAT BRIDGE - TIPTON - STAFFORDSHIRE 
Telephone: TIPton 1242 
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Three H & W dual-fus 
engines with H & W 
alternators Each 
alternator set 
develops 330 kW 
at 428 r.p.m. and 

operates on 


sludge gas 


Alternators and engines are 

of H & W design and manufacture 
thus ensuring our undivided 
responsibility for the complete 
power set. We also supply the 
necessary control equipment. 


FOR ALL POWER PURPOSES y 
HARLAND & WOLFF by 


me 8 tT & © 


HAMPTON 


GIL AS VV 
“ 
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PERFORATED 
METALS FOR 
INDUSTRY 


J. & F. Poo! Perforated Metais 
are today giving spiendid service 
in over 40 great industries THE SCIENTIFIC APPROACH 
it Is first-class equipment atthe 
pense: Multi-channel oscillograms being made of the 
performance under load of a Cowlishaw Walker 
steel frame eccentric press at the Manchester 
Po ol Works of Associated Electrical Industries Ltd. 
This meticulous graphical analysis of the per- 
formance of this new range of eccentric presses 
HAYLE, CORNWALL Hayle 3213 of advanced design guarantee to the user:— 
owteh higher productivity, better pressings and longer 
tool life. 





J& FF POOL LTD 





aw 


COWLISHAW WALKER anocomrany timiten 


BIDDULPH, STOKE-ON-TRENT. Phone : Biddulph 3254. London Office : 117 Victoria Street, Westminster, S.W.!. Victoria 5472 
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DREDGING PLANT. 


To the Largest Dimensions and Capabilities 


PATENT CUTTER HOPPER DREDGERS. PATENT DIPPER DREDGERS. BUCKET 
DREDGERS. GOLD AND TIN RECOVERY DREDGERS. FLOATING CRANES 








Hepper Barges, Screw Steamers, Side & Stern Paddle Wheel Steamers, Tugs, &c. 
New Buckets, Links, Pins, Gearing, ete., supplied for existing Dredgers 


FLEMING X FERGUSON, LTD, TWIN-SCREW TRAILING SUCTION HOPPER DREDGER “FITZROY”’ 





built for the 
SHIPBUILDERS & ENGINEERS, PAISLEY, SCOTLAND QUEENSLAND GOVERNMENT, FOR ROCKHAMPTON 
"Phone :—Paisley 4121. Tele. Add.—‘*Phoenix, Paisley.” Dredging capacity: 1,000 cubic yards per hour 
Vessel can suck from its 800-ton hopper delivering to a distance of 1,000 feet 
Lendon Office: 54-62 Regent Street, W.1. Tel. Regent 6247 to a height of 16 feet. 


A TT, ES TO TA UE RST 
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Is your armourer getting 
the right kind of sheet steel 
he needs to do his job? 

If not, tell him to get in 
touch with us. 

Here in the City of Steel 

we believe that only by 





treating each order asa 
M A p E 10 M FA SU e F separate assignment can 
we be sure that you get 
eractly the right steel for 
the job. 
This is our sole concern, making steel, 
steel made to measure, to your particular 


requirements. Why not send for your 
armourer now? 
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TL 
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INO 
THE STEEL COMPANY OF WALES LIMITED 
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CABINET STYLE 
DISTRIBUTION BOARDS 


Widespread acceptance of surface mounting 
Fluvent Cabinet Style Boards has resulted in 
the production of Switches of similar exterior, 
intended principally for use as control switches 
mounted in conjunction with the boards. Both 
boards and switches have pressed steel cabinets 
which are cadmium plated and painted to give 
a grey metallic hammer finish. 





The range has been further reinforced by 
the production of boards for recessed mounting, 
illustrated right. They are designed to allow 
the main body of the board to be sunk into a 
wall cavity of appropriate depth; the plasterwork 
and wall finish are then made up to the 
surrounding surface plate provided. 


ENERGY LIMITING FUSES 


Fluvent Cabinet Style Distribution Boards 
are fitted with Aeroflex Energy Limiting High 
Breaking Capacity Rewireable Cartridge Fuses 
to BS.88-1952 Cat. 440 AC5 Class P. Standard 
fully wired cartridge fuse links are included 
unless otherwise specified, when appropriate 











underwirings can be fitted. 
Parmiter Hope & Sugden Limited, MANCHESTER, 12. 
London: 34 VICTORIA STREET, S.W.1. Glasgow: 5 SOMERSET PLACE, C.3. 


Birmingham: 39/41 CARRS LANE, 4. 





dm PH 130. 
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NO MORE 
D.C. MOTOR 
PROBLEMS ! 


“ FLUOSLIDE” SLIDE 
E.P.E. turn D.C. problems x VALVE 
into D.C. motors’ 


Not long ago, many people thought 
it impossible to get D.C. motors 
quickly and at a reasonable price. 
Some people still think so. 


They don’t know about E.P.E 


TPE. specialise in D.C, equip- 2 
fem, combining their many years oll 
experience in thissield with a keen 4 CYLINDER 
interés in mew techniques. They 
can supply D.C. motors and 
generators of any enclosure 
quickly and at a reasonable price 


If you've a D.C. motor problem, 
why not bring it along to E.P.E ? 
If they haven’t a solution in stock, 
they'll be happy to make one for 
you ! 





ELECTRICAL POWER 
ENGINEERING CO. (B’ham) LTD. 
Bromford Lane, Birmingham & 


"Phone : STEchford 226! 
"Grams: Torque ‘Phone Birmingham 
Lenden Office: 42!, Grand Buildings, Trafelger 
Squore, W.C.2. ‘Phone Whitehall 564) and 7963 


Nemes: 
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Anderton CIRCLIPS Rs PEM 


f 
You cannot get a better range 
of control valves, cylinders and 
air line fittings than that made 
by Midland Pneumatic Ltd. be- 


cause no better range is made. 
As their design is based on 


CATALOGUE from ANDERTON SPRINGS LTD (A7) BINGLEY Tel : 2388, 2351 & 2226. London Office: Holborn 5151 & 5305 many years of practical experi- 


ence in the application of in- 


Enter No. 832 on reply card dustrial pneumatics, we claim 
- the range is as comprehensive 


as a, 7 the —y> Why 
not judge for yoursel writ- 
RESISTANCE STRAIN GAUGES ing for a copy of - latest 
By J. YARNELL, B.Sc., A.inst.P. catalogue and asking for a 
representative to call? 
Price 12s. 6d. (Postage 6¢.) 


This book deals with the construction and application of resistance strain gauges and with the 
most commonly used circuits and apparatus. The strain gauge rosette, which is finding ever 
wider application, is treated extensively, being introduced by a short exposition of the theory of 
stress and strain in a surface. 
Order your copy through your Bookseller or direct from :— 

ELECTRONIC ENGINEERING, 28, Essex Street, Strand, London, W.C.2. | 
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PNEUMATIC LTD 
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All round 
protection 
against 
corrosion 


Wherever hot-wet metal surfaces are found 

—with temperatures above 170°F—‘Apexior 

No. 1’ prevents corrosion. 

Easily applied by brush or spray this out- ) peervovoeen 
standing coating provides effective low cost perpeeeeee 
protection for expensive boiler plant... 

means less costly maintenance. 

‘Apexior No. 1’ minimises scale formation, 

ensures that any scale which does form will 

be easier to remove; heat transmission is 

improved and feed water will not be contam- 

inated or discoloured. For full information 

about ‘Apexior No. 1’ write today for 


booklet ‘‘Preventing BoilerCorrosion’”’. | 


| 
lastingly ensured with | 


PE 10 . = BRITISH PAINTS LIMITED Abpextor Division gxeix 
REGISTERED adie Portiand Road, Newcastle upon Tyne, 2. " 


No.1 “ _____| Worthumberiand House, 303-306, High Holborn, London, W.C.1 - 31, Wapping, Liverpool % 


SYDNEY * ADELAIDE * DURBAN * CAPETOWN * CALCUTTA * TRINIDAD * NEW YORK * DUBLIN. OUR WORLD-WIDE SERVICE IS AT YOUR DISPOSAL FOR THE ASKING. 
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PISTON RINGS AND ASSEMBLIES 


for any type of engine ... Steam, Petrol or Diesel... 
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THE STANDARD PISTON RING & ENGINEERING CO., LTD., 


Premier Works _. Don Road ° Shetfieid 9 a | Hale F-late| 
Teles shettield 4207¢ 3 lines) Telegrams: Ocean, Sheffield 9. 
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IMPALGO is backed by the vast commercial and technical resources of ICI and ALCOA. Formed by these two great 
companies to give improved technical and supply services to industry, IMPALCO extrudes, rolls, draws and fabricates 
aluminium and aluminium alloys. IMPALCO delivers from stock the shapes and sizes most in demand by British 
users and sells through the world-wide sales organisation of Imperial Chemical Industries. IMPALCO aluminium 


products are available through your ICI area sales office. 






Imperial Aluminium Company Limited . Birmingham 
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* FLEMING THIS 


CRANES a 


DELLBURN WORKS MOTHERWELL SCOTLAND ' 5 
Telephone : Motherwell 50 Telegrams : “ Deliburn” Motherwell o - N f a 


LOCO STEAM : ELECTRIC GOLIATH - TRAVELLER 
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LOCOSTEAM 















































There are many ways of 























packing sensitive engineer- 
How do you make up the Iof ing items, from radio valves 
your boiler feed water fe to large engineering assemblies ; / ff 
Untreated waters f but there is only one satis- —_—_ 
. varmoncestion ets 9 factory method—scientific 


packing by EXPORT 
PACKING SERVICE. 

EPS ensure safe storage 
reset and safe arrival, thus reducing 
Distilled Water at minimughcoét customer complaints and cutting 
costs. 


LET E.P.S. SCIENTIFICALLY SOLVE YOUR PACKING PROBLEMS 


"Ria 
Caird 2 Rayner wm, | EXPORT PACKING SERVICE LIMITED 


my since = in Evaporating as te Plant, Feed Heaters and Filters, fg As e Imperial Buildings, 56 Kingsway, London, W.C.2. 
Heaters Exheust Steem = Tel: CHAncery 5121-3. Grams: EXPAC WESTCENT LONDON 


777 COMMERCIAL ROAD LONDON E14 Telephone: EASt 3216 4 if at : 
Ww 
Also Bushey Works By-pass Watford Herts. a orks at Sittingbourne and Chipping Warden near Guabery 
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Li's an awkward postition | 


but an EASY FIXING © 


I 


In awkward corners what an astonishing difference Rawlplug Fixing Devices make ! Every 
job becomes simple and straightforward—a better fixing in far less time than by any other 
method. 

For screws there’s the famous Rawlplug—every size up to }” diam. coach screws ; if it’s a 
bolting job (4,” to 1” diam.)—use Rawlbolts—no cement needed ! For every kind of mate- 
rial, indoors or out (even under water)—there’s a Rawlplug Fixing Device that saves time, 
and Rawiplug Tools, hand or power, that bore the holes easily and at record speeds. 


Write our Technical Department for free advice on your fixing problems. 


CROMWELL ROAD 


sant LONDON, S.W.7. 


¥ 


THE RAWLPLUG ff R 
COMPANY LTD. >» 





THE WORLD-WIDE FIXING DEVICES ORGANISATION 


Rawiplugs, Rawitools, Rawlbolts, Rawltamps, Rawlnuts, Bolt Anchors, Screw Anchors, White Bronze 
Plugs, Rawltoggles, Rawiclips, Cement in Sockets, Durium Drills and Hole Boring Tools for Hand, 
348s Electric Hammer or Pneumatic Hammer operation. 


Eater No. 864 on reply card 








THE ENGINEER 


Sept. 23, 1960 





WITHIN YOUR GRASP! 


Baldwin Fluid Power equipment quickly harnesses waste power, 
saves manpower and speeds production. 

Look around your plant or workshop. It may be that there is 
more power within your grasp than you realise—an often-idle 
compressor or a machine not pulling its full weight, perhaps. 
Or perhaps there's a manual operation that could be more 
speedily handled by fluid power. 

Somewhere in your works you'll find a place where Baldwin 
equipment will do its labour-saving job. The unit-constructed 
Baldwin range of 384 pneumatic and hydraulic cylinders and 
over 700 control valves is designed for every requirement. 


The reliability and precision of Baldwin Fluid Power equipment 
gives years of trouble-free service, and will quickly prove itself 
indispensable in speeding your production. 


Write now for the Fluid Power Catalogue E/503. Wherever you 
want to apply it, you'll find that Baldwin fits. 


FLUID POWER DIVISION 


Baldwin Industrial Controls 


Baldwin Instrument Company Ltd., Dartford, Kent 
Telephone: Dartford 20948 & 26411 Cabies & Telex: Baidwin, Dartford 


A HARPER GROUP COMPANY 


Ld 


als 
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sive NEWTHERM 
your toughest 
insulation 
assignment 


Newalls (Reg’d Brand) NEW- 
THERM Calcium Silicate 
insulation is the finest answer 
yet to many of industry’s heat in- 
sulation problems. Strong and rigid, 
Newtherm withstands rough hand- 
ling in transit and erection, 
with negligible breakages 
even during transport to 
remote sites. Exceptionally 
light, Newtherm can be 
applied in difficult situations 
with ease — even the largest 
sections being manageable in 
one hand. Moisture resistant, 
Newtherm retains much of its 
strength even when immersed in 
water, does not deform, and quickly 
dries, 
thermal efficiency unimpaired. 
Easily applied, Newtherm offers 
a smooth surface and straight 
edges for speedy fitting, and is 
available in many standard sizes 
for immediate application. 



























leaving its strength and 





NEWTHERM Calcium Silicate is manufactured solely by 
NEWALLS INSULATION COMPANY LIMITED 


Head Office : WASHINGTON, CO. DURHAM, ENGLAND 
A member of the TURNER & NEWALL ORGANISATION 


Offices and Depots at : 
LONDON, GLASGOW, MANCHESTER, NEWCASTLE UPON TYNE, BIRMINGHAM, 
BELFAST, DUBLIN, BRISTOL and CARDIFF. Agents and Vendors in most markets abroad. 
Enter No. 872 on reply card 





“Sorry, Daphne, but something wonderful happened 
to-day. I discovered G.D. cone lock pipe-stoppers.”’ 


*Cone lock whats?”’ 

*Pipe-stoppers, darling. Made by General Descaling. 
We've always needed something for bunging up 
open pipe-ends for pressure testing, and these tools 
are just the job...... 


“T’m sure you’re terribly pleased...... 


“ ..... and they’re so simple to use! Just pop one 
in the pipe—anything from 3° - 14 diameter—give 
the wing nut a couple of turns, and let the pressure 
do the rest. The bigger the squeeze, the tighter 
the stopper. It’s the expanding vice ring that 
does it, you see. The lads are mad about G.D. cone 
locks!”’ 


‘““That’s nice for their gir]-friends.”’ 
“They'll stand up to 2,000 lb. per square inch! And 


General Descaling 


the experts in pipeline and sewer maintenance 


If you'd like to know more about G.D. services and equipment, 
write or telephone for the catalogue. And see us on Stand 537 at the 
Public Works Exhibition, Olympia, 14 - 19 November. 
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think of the other advantages—no more welding up 
bullplugs, blanks, connections or burning off after- 
wards. And they have a removable plug so we can fit 
pressure gauge connections. We can fit or remove them 
in a jiffy. They’re re-usable, too—and that’s very 
important when you’re...... 7 


a= “IT knew it. I should have invited 
big Jim instead. He’s in insurance!”’ 


peeeyyere 


The object of Donald’s affections 


GENERAL DESCALING CO. LTD.. 
WORKSOP, NOTTS. 
TELEPHONE: 3211/5 TELEX: 54159 
Oa/ samp 
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Distributed by THE POWER PETROLEUM COMPANY LIMITED 


716-86 STRAND+ LONDON? W.C.2 (BRANCHES AND DEPOTS THROUGHOUT THE COUNTRY) 
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Photograph by courtesy of Kirkstall Forge Engineering Lid 


ochieldrop 


Industrial Oil Burners 


SCHIELDROP & CO. LTD., STOTFOLD, BEDS. Tel: 414 (4 lines) 
BRANCH OFFICES 

















LONDON MANCHESTER SOUTH WALES BIRMINGHAM ; 
2,3 & 5, Studio Place, 32, Deansgate, Main Works, 17, Welwyndale Rd., 
“Londen SW.” Manchester. Neath Abbey, Glamorgan. Sutton Coldfield, 
Tel.: Belgravia 3785 Tel.: Blackfriars 385! Tel.: Skewen 3383 & 3103 Tel. Erdington 2772 BM) 
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LANGLEY FORGE CO. 


Leave 


LTD. 


9] 
















































it to LANGLEY 


At LANGLEY quality is our first 
consideration, an attribute which has 
led to major contracts for atomic 


power Stations. 


LANGLEY forgings are also used in 
many British diescl engines on famous 
ships such as “ The Empress of Britain,” 
and H.M.S. “ Ark Royal.” 


It pays to leave it to LANGLEY. 


Steel forgings, hammered or 
hydraulically pressed, from a few 
pounds to twenty-five tons. 


Ample heat treatment facilitics and 
machining capacity at LANGLEY. 


Photograph shows 28 ton ingot being forged 


LANGLEY FORGE - LANGLEY ° NR. BIRMINGHAM 
Telephone: BROadwell 1342. Grams: Langforge, Langley 
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Shaker conveyor discharging scrap on Sand cores and risers from engine component castings fall on to a shaker 
to a sinvlar conveyor. conveyor tuhich carries them to a rotary scrap breaker and sand separator 


Stroke towards receiving ena 





TIME 








SHAKER CONVEYING 


in a mechanised foundry 


The Distington-Goodman shaker conveyor is nota jigger conveyor. Its troughs 
move in only one plane on ball-bearing rollers and propel material by 
variations in their rates of acceleration and deceleration (these are shown in 
the time-velocity curve above: the shaded areas represent the movement of 





material independent from the movement of the troughs). 


Shaker conveyor showing type G20 Distington-Goodman shaker conveyors have been used for many years for 
drive, driven by a 20 h.p. flywheel , . . ’ 
: ! loading and conveying coal and rock. Their robust all-steel construction makes 
motor; this robust drive delivers high 7 , f : k 
peaks of energy them ideal for handling hot materials in foundries and cement clinker and 
sinter. 
DISTINGTON ENGINEERING They are easily extended and contracted and can be made self-loading from 


stock heaps. Lines of troughing can be made to deviate through angles up to 
90°. Conveying capacity depends upon several factors but would normally 
WORKINGTON . CUMBERLAND ° ENGLAND exceed 60 t.p.h. on the level. 


COMPANY LIMITED 





OB.22 
Enter No. 921 on reply card 
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Thld 
GRANE 
MEANS 
~~ BUSINESS 


Taylor Jumbo Design Featres  \\ la 


Mean Profitable Performance  / |JtMbentoliCa 


Designed for peak performance with proved economy, Taylor Jumbo . 

cranes are precision-built for profitable work in unprofitable conditions. 

Power-assisted steering, servo-hydraulic brakes and fully sprung chassis 

ensure maximum mobility and safe, fatigue-free operation hour after eee 
hour. Fast, hydraulic jib extension increases handling range, and rugged 

four-wheel drive, coupled with automatic in-built safety devices, make 


the Taylor Jumbo the ideal all purpose crane, 


FIND OUT MORE ABOUT THESE PRECISION-BUILT, PROFIT 
MAKING CRANES 


F. TAYLOR & SONS comevesre) LIMITED 


Head Sales Office: 143, Sloane Street, LONDON, S.W. 1. 


Sales and Service: London, Bristol, Birmingham, Manchester, 
Leeds, Newcastle and Glasgow. 


Enter No. 931 on reply card 











A CHECK LIST OF 
ESSENTIALS 


Applicable to readers who contemplate the re-heating of their 
present factory, an extension of existing accommodation 
or the erection of new premises. 


Does any one of the various types of heating with which you are 
acquainted offer you at least 9 out |! of the following advantages ? 


Needs no boiler house. 

Extremely low running costs. 

Combustion efficiency over 80 per cent. 

Quick heat build-up. 

Capital cost drastically cheaper than traditional heating methods. 

Choice of vertical, horizontal or inverted mounting. 

Free-standing, self-contained. 

Swift trouble-free installation. 

Minimum maintenance. 

Eliminates the need to install initially excessive boiler plant 

against the possibility of future expansion. 

Warm air can be ducted to selected points for partitioned areas, ete. 

Unless you can answer ‘yes’ to at least 9 of the 11 it will pay you to 


send for detailed technical data on Dravo Space Heaters, which have 
all the above advantages — and many others! 


powell | duffryn modular |td 


mM 


POWELL DUFFRYN MODULAIR LTD., 
POWELL DUFFRYN HOUSE, BERKELEY STREET, W.! 





( Drave is manufactured by Coventry Radiator and Presswork Co. Ltd.) 


Send me by return post full technical information concerning the Dravo Counterflo’ Heater. 


Plase atiach coupon to your company letterheading and post to 


POWELL DUFFRYN MODULAIR LIMITED 
POWELL DUPFAYN HOUSE, BERKELEY STREET, LONDON, W.i. TEL: HYDE PARK 7010 


Enter No. 941 on reply card 
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Putting men to work where they 

can best do the job—that’s the 

task of the Simon Hydraulic Platform. 
It’s used in industry today for 
countless overhead operations 
including wiring, welding, painting, 
cleaning, fitting, or lifting 

and placing materials. At the touch of 
a control it moves men and tools 

up, down, across or around, 

reaching the precise working spot 

in seconds. 


EVERY 


On 
(op 








Engaged in the British Railways 
electrification programme: one of a fleet 
of 40 ft. Platforms owned by B.I.C.C. 











Photo by courtesy of BIC. 
and British Railways 





| Truck, ! 

lorry mounted | 

| models are available | 

| with maximum | 
working heights 

| from 25ft. to S4h. =| 


SIMON 


HYDRAULIC PLATFORMS 


For details and demonstratiens, write or telephone: 
SIMON ENGINEERING (MIDLANDS) LTD., Queen's Cross, Dudley, Worcs. Dudley $4661/3 
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But it’s hard thought not 






skilful juggling that finds the 











answer to palletisation problems 






Your particular need may be 


met from our standard range 


920 
4 of pallets — developed through 
sound experience in serving 
Son 
| many different industries. If 


si not, a specialised requirement 
made for easy handling provides just the sort of 


challenge our designers enjoy. 








It’s an easy problem to handle with M.G.K. 


M/|G)\K 


Registered Trade Mors 

































Regd Offices 
GAZETTE BUILDINGS. CORPORATION ST BIRMINGHAM. 4 
Telephone > CENtral 2517 Telegroms KATELSEE BIRMINGHAM 


M.G.K. ENGINEERING CO. LTD 


New Works 
KINGSBURY RD. CURDWORTH, SUTTON COLDFIELD, WARKS 
Telephone » CURDWORTH 60/6! 
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HINGLEY’S 


set 
the 
standard 











CHAINS 
CABLES \ 
°* FE 
ANCHORS , 
GRAPNELS 
SHAFTING t 
TOWING SLIPS 


N. HINGLEY & SONS 


(NETHERTON) LIMITED 





NETHERTON IRONWORKS «+ DUDLEY - WORCS + ENGLAND Tel: Dudley 55301-7 
Enter No. 952 on reply card 











COMPLETE PLANT 
for 

Waste Recovery 

Effluent Treatment 





—_, 


——<—$—— 


= NORRIS BROS. LTD. 


53 VICTORIA STREET, S.W.1 
Tel: Abbey 6/32 


















Enter No. 961 on reply card 








FILTON 


fo ROTARY UNIONS 
(Patented) 
USED ON AIR, STEAM, 
WATER, OIL &c. 

FOR LEAKPROOF FLUID 
TRANSFER TO ROTATING 
MACHINERY 
SIZES }"—3° BSP 
SPECIALS UP TO 6 BORE 
Unrens a4 with carbon bearings 999 available 
for temperatures over F 


FILTON LIMITED 


Ciapham Street, Leamington Spa, 


WARWICKSHIRE 
Telephone Spa 8111/2 











Enter No. 962 on reply card 





INDUSTRIAL COUNTING 


INSTRUMENTS and 
MEASURING 
MACHINES 


Let us solve 







your 


Pacented counting 
Design ead 






Write or phone 
for ovr Catalogue or a visit from a 
technical representative co “ INSTRUMENT DIVISION '’ 


B. & F. CARTER & CO.,LTD. 


ALBION WORKS, BOLTON 3, ENGLAND 
Tel: BOLTON 4344 (All lines 
Grams: ‘* BRAIDERS BOLTON ” 





Enter No. 963 on reply card 
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“Goin’ like a bird with them new 
L & © Piston Rings, ain't she, Chief ?”’ 





“Eh?” 












“Engines .... like a bird 
. lovely!” 





o@$354 = 









“Och, ye mean that wee lassie in Liverpool ?” 


? “No, I'm not talkin’ about ‘ert’ 


“Which one are ye talkin’ aboot then? Ye’d do far 
better to keep your mind on the engines. 
Don’t ye think they’re goin’ like a birrrd 
since we fitted those L & C piston rings ?” 





Manufacturers of the well 


known “Patent Double Action MAKERS OF THE WORLD’S FINEST DIESEL PISTON RINGS 

Piston Rings’ for steam engines 

EAGLE FOUNDRY, SHEFFIELD 11, ENGLAND. PHONE: 63207 (3 LINES) GRAMS: PISTON, PHONE SHEFFIELD 
OA 6064 
Enter No. 964 on reply card 
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HOLMES 


LIQUEFIED PETROLEUM GAS PLANT 





















GAS CARBURISING & HEAT TREATMENT 
The Austin Motor Co. Ltd. Birmingham 

Bifurcated & Tubular Rivet Co. Ltd. Ay/esbury 

Ford Motor Co. Ltd. Dagenham 

Guest, Keen & Nettlefolds (Midlands) Ltd. Dar/aston * 

Hardy Spicer Ltd. Birmingham 

Morris Motors Ltd. Coventry * 

Pressed Stee! Co. Ltd. Swansea 

Ratcliffs (Great Bridge) Ltd. Tipton 

Reynolds T. |. Aluminium Ltd. Neath 

Standard Motor Co. Ltd. Coventry 

The Telegraph Construction & Maintenance Co. Ltd. Crawley 
Vauxhall Motors Ltd. Dunstable 

Vauxhall Motors Ltd. Luton 






ENRICHMENT OF OTHER GASES 
Aberavon Works. Wales Gas Board 

Armadale Works. Scottish Gas Board 

East Dereham Works. Eastern Gas Board 
Grangetown Works. Wales Gas Board 
Pontypool Works. Wales Gas Board 

Vauxhall Motors Ltd. Luton 


BUTANE/AIR PLANT 

Beckton Works. North Thames Gas Board 
Bromley Works. North Thames Gas Board 
Fulham Works. North Thames Gas Board 
Nine Elms Works. North Thames Gas Board 
Stanhope Works. Northern Gas Board * 
Wellington Works. West Midlands Gas Board 
Henry Wiggin & Co. Ltd. Hereford * 


HOLMES-MALLET SYSTEM 


OF BUTANE/AIR SUPPLY 
Bungay Works. Eastern Gas Board 
Framlingham Works. Eastern Gas Board 
Swindon Works. South Western Gas Board 
Whitland Works. Wales Gas Board 


GLASS & QUARTZ ANNEALING 
General Electric Co. Ltd. Wembley 
The Thermal Syndicate Ltd. Wa//send * 


SPACE HEATING 
Cruickshank & Co. Ltd. Denny, Scotland 


SCARFING OF STEEL STRIP 
Richard Thomas & Baldwins Ltd. Ebbw Vale * 


PRE-WELD HEATING 
The Motherwell Bridge & Engineering Co. Ltd. Motherwel/ 


& CO. LTD. 





W. C.B ate] Sy i= 


Gas Cleaning Division, Telephones: Huddersfield 5280 * Plant under construction 
Turnbridge, London: Victoria 9971 
Huddersfield Birmingham: Midland 6830 on 


Enter No. 971 on reply card 








CROSS British made products are manufactured 

by an outstanding process used for che hardening and 

tempering of steel coils and rings. Covered by many 
patents, this fa ing hod has bled P 

to be made from wire and with superlative accuracy. 


ICROSS| 


MANUFACTURING CO. 
(1938) LIMITED 
COMBE DOWN « BATH 


SOMERSET * Phone: Combe Down 2355/8 
Grams: ‘CIRCLE’ Beth 


Enter No. 981 on reply card 





Where top standards are essential 

you can rely on CROSS precision products. 

Wire thread inserts * Spring washers * Circlips and retaining 
rings ° Steel piston rings * jet engine labyrinths. 











INDUSTRIAL CALICOES a TEXTILES 


Finishes to combat Rot, Mildew, Fire, Fray, Water, etc. 
Bleached, Tinted and Natural, Stiffened and Pure Finishes 


LABEL AND INDICATOR CLOTHS 
CUT SHAPES TO ORDER 
CONVERSIONS TO YOUR REQUIREMENTS 


BAG CLOTHS 
FILTER CLOTHS 
NARROW ROLLS 


PADDING CLOTHS BACKED WITH COIR OR OTHER FIBRES 








Ask—BATES TEXTILES (MANCHESTER) LTD. 
42/4 SACKVILLE STREET, MANCHESTER, I. 








Enter No. 982 on reply card 
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at last.. 


an effective 
one piece double 
acting seal! 


Specially designed for double 
acting cylinders — the new 
“Hallprene”’ Patent Double 
Acting Fluid Seal. 










* Improves sealing 


* Prevents the poss- 
ible formation 
of fluid traps 


* Reduces costs 
* Simplifies piston design 
* One seal replaces two 


The new “Hallprene’”’ double acting sea 

has been developed from the highly success- 

ful “‘Hallprene’’ Patent Fluid Seal — the 

most efficient seal for single acting 
| applications. 





PATENT] DOUBLE ACTING FLUID SEAL 
(Patents applied for ) 





OLDFIELD WORKS, HAMPTON, MIDDLESEX. Telephone: Molesey 2180 
IN SCOTLAND : WILSON PLACE. EAST KILBRIDE, GLASGOW. Telephone -__ East Kilbride 20581 
P4039 


Enter No. 983 on reply card 
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FOSTER WHEELER 
type Ball Mills 


FOSTER WHEELER 





FOSTER WHEELER 


at 


LITTLE BARFORD B 


This outdoor installation consisting of two boilers, each 
having a maximum evaporation of 550,000 lb/hr at a 
pressure of 950 lbs per sq. in. with a final steam tempera- 
ture of 925°F has been designed and built for the 
Central Electricity Generating Board by Foster Wheeler. 
Each boiler is fired with pulverised fuel fed to intervane 


burners from Foster Wheeler type Ball Mills. 





Fwule/s 


A2at P 
LIMITED 
48. ' 4 





FOSTER WHEELER HOUSE, 3, IXWORTH PLACE, LONDON SW3. 


Telephone: KENsington 6363 
Enter No. 984 on reply card 
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WARNE-WRIGHT 
can do most everything 


Call in the Warne-Wright man and see 
for yourself. Why, even he is 
sometimes amazed at the problems 
tackled and solved successfully by the 
Warne-Wright Group's specialist 
technicians with their unrivalled 
experience and the formidable 
resources at their command. Then 
there are the many Warne-Wright 
stock lines — precision-turned parts 
and presswork, drop forgings, 

black and bright bolts and nuts, 
spanners and wrenches — to list but a 
few. All produced to that high 
standard of quality and backed by 


a service rivalled by none. 


*K WARNE 
WRIGHT 
AND 
ROWLAND LTD 


of course! 


Keeley Street, Birmingham 9 


Beardmore 
Enter No. 991 on reply card 
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efficient 




















corrosion 
control 





Photos by courtesy of 

The North Thames Gas Board 
The use of POLYVIL P.P. corrosion control tape for pipe protection 
work is now well established with Gas and Water Boards, Oil Refineries 
and Chemical Installations. 
The North Thames Gas Board employed POLYVIL P.P. for wrapping 
butt-welded joints on the high-pressure gas mains laid between 
Dagenham and Beckton. At the same time a continuous run involving 
several miles of 6” liquid product pipeline was installed. Priming 
fluid was applied to this 6” pipeline which was then continuously 
wrapped with POLYVIL P.P. using the VIPER pipe wrapping 
machine. 
POLYVIL P.P. corrosion control tape is a heavy duty p.v.c. material 
recommended for use in very aggressive soil conditions. It is available 
in grades of .010" and .020” and a most recent development in this 
material has been the introduction of special grades for winter 
wrapping. 


Write for further details of Gosheron technical tapes and for regular 
copies of “Tape Times”. 





John 
Over 50 years Tape Technology eToys heron 


E Co.Ltd 


THE PACKAGING & INDUSTRIAL TAPE CENTRE, ALBERT EMBANKMENT, LONDON. S.E.11 
Telephone: RELiance 7600 
Enter No. 1001 on reply card 








INSIDE STORY 


The large illustration shows, to a reduced 


size, a radiograph of a Ley’s casting, taken in 


our laboratory; the smaller photograph shows 


the casting itself. 


Our radiographic facilities enable us to conduct checks 


leading to the best foundry technique for producing 


consistently sound castings. 


LEY’S MALLEABLE CASTINGS 
COMPANY LIMITED 
DERBY, ENGLAND. Telephone: Derby 45671 





Regd. Trade Marks: ‘Black Heart’, ‘Leys’, “Lepaz’, ‘Lemax’ 
Enter No. 1011 on reply card 
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It was less than thirty years ago that G.E.C. : 
pioneered the first water-cooled rectifier of 
wholly British design. Only five years later 
G.E.C. produced the world’s first pumpless 
Q air-cooled steel tank unit. 
pioneers Today over a million kilowatts of G.E.C. 
rectifiers are serving a diversity of industries 
Phalel world all over the globe...operating under every 
climatic condition, from tropical heat and 
auvbecdle bam ance ole): ) acd. an uc) eelsl-me) mele) leo 


e 
leaders in | 3 
Some operate on asix month continuous 


full load duty cycle, others intermittently. But 


this field wherever they serve. they can be depended 


upon for that consistent reliability for which 


CRs DR Ole usleinbels) ucts) use usd eleh'felcis b 


G G6. CA mercury arc rectifiers 











Fine Wire Welding 
with the Quasi-Arc LYNX 
and new ST.2 TORCH 


NEW GAS-SHIELDED BARE-WIRE 
EQUIPMENT FOR MILD STEEL * 


The revolutionary ST.2 arc welding torch is new, it's 
sleek, efficient, and a pleasure to handle. The ST.2is the 
production man’s short cut to greater efficiency and 
lower welding costs. With this tool and the well-known 
LYNX wire feed equipment you can now weld mild steel 
semi-automatically— 


IN ANY POSITION—flat, inclined, vertical (up or 
down), and overhead. 

DOWN TO 20 SWG. SHEET—and for thick plate as well. 
(Wide gaps can be tolerated.) 

FOUR TIMES AS FAST—on thin sheet compared with 
other methods. 

ECONOMICALLY—high welding speeds—fine wire on 
large spools—inexpensive gas shielding—all 
add up to big cost reductions. 

WITH MINIMUM DISTORTION—and easily controlled 
penetration. 

EASILY—using the featherweight torch, LYNX wire 
feed unit, and specially designed slope- 
controlled rectifier; with shielding by CO, 
or Argon gas mixtures. 


* ST.2 welding for stainless steels too, with Argonox shield- 
ing. For full details write for TC.207. 


QUASI-ARC LIMITED - BILSTON - STAFFORDSHIRE 
Telephone: Bilston 41191 A (Bo Company 


Enter No. 1041 on reply card 





Quasi-Arc (1[Qf.)) world leaders in arc welding 
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MAGHINES FOR MODERN 
METAL FABRICATION 


PRESS BRAKES. Capacities 10 to 1000 tons pressure. 
Hydraulic (as illustrated) and Mechanical. For angle- 
bends and section forming in all thicknesses up to 
20 ft. wide. Can be tooled for piercing, notching etc. 


PLATE BENDING ROLLS. Pyramid (as illustrated) 
also Initial Pinch and Pinch/Pyramid types, in all 
sizes. For cylindrical and conical work in all thick- 
nesses up to 40 ft. wide. 


SHEET & PLATE LEVELLING ROLLS in sizes to 
deal with ail commercial widths in thicknesses up 


to 24". 


Specialist Manufacturers also of Guillotine 
Shears, Tube & Bar Straightening Machines, 


Section Straightening Machines, Slitting 
Lines, etc. Catalogues on request. 


THE BRONX ENGINEERING CO. LTD., LYE, WORCESTERSHIRE, ENGLAND 








Eater No. 1051 on reply card 
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KARIBA 





Messrs. Merz and McLellan 


Consulting Electrical and Mechanical Engineers 





an ) =p 


Six 100-MW generators for Stage One of the massive 
hydro-electric project at Kariba, on the Zambesi river, are 
being supplied by AEI. They are the largest hydro-electric 
generators in the entire continent of Africa. 


Associated Electrical Industries Limited 
Heavy Piant Division 
RUGBY, ENGLAND 





ASSS2 


Eater No. 1061 on reply card 
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ODDIE FASTENERS 


PAT. NO. 507249 


THE GENERAL PURPOSE FASTENER 
FOR ENGINEERS. 


Simple— Positive — Self-Locking. 
Made in a variety of types and sizes. 


Special Fasteners to suit customers’ 
requirements. 

Used on aircraft, automobiles, coaches, 
caravans, rail coaches, electrical, radio and 
radar units, refrigerators, marine craft, 
display equipment, etc. 

For quickly detachable doors, covers, panels, 
access covers, etc. 


For full details and literature apply to 





ODDIE BRADGURY & CULL LTD — PORTSWOOD RD. — SOUTHAMPTON 
TEL: $5883 CABLES: FASTENERS, SOUTHAMPTON 











Enter No. 1072 on reply car 


CORBLIN 


DIAPHRAGM COMPRESSORS 
& PUMPS 
ALL Pressures uP TO 15,000 P.S.1. 













First the tube... 


Hundreds of industrial products include a 
Chesterfield tube in one form or another: products 
involving seamless steel tubes up to 39” internal 
diameter, in Carbon, alloy and stainless steels, 
in quantity production and one-off designs. If 
you manufacture anything from, with or in tubes 
we'd like to hear from you. 


... for pure dangerous 
or corrosive 
gases and liquids 


% No glands —-therefore no losses. 


% Absolute purity of gas or liquid 
always maincwined. 


Volumetric effic 
Write for Brochure and full details to . re ete pera yng meres = 


Sole Agents for the Uniced Kingdom 
C. T. (LONDON) LTD. 27 Ashley Place, Westminster, 
London, S.W.1. Tel: Tate Gallery 8631 (6 lines) 





Enter No. 1073 on reply card 














1. Twin Hydraulic Hoists 
on Euclid 22-ton rear dump 
trucks. (With acknowledgments 
to Euclid (Great Britain) Lid.). 


SUPERHEATERS 
FOR LANCASHIRE BOILERS 


Are you interested in getting 
greater efficiency and, at the same 
time, saving on your fuel costs? 
If so we invite you to consult us. 
Sugden Superheaters can be fitted 
with full damper control. They 
are suitable for all industrial 
purposes and can be fitted to all 
types of Shell boilers. 
Sugden Superheaters are 
of particular value where 
auxiliary steam boilers are 
used. 





2. Mandrel Tubes used in 
the manufacture of armoured 
rubber hose. Photograph 
shows 12° bore hose on mandrel, 
the largest size at present 

made in the U.K. (With acknowledgments 
to the North British Rubber Co. Lid.). 


chesterfield tubes 


THE CHESTERFIELD TUBE COMPANY LIMITED 





O~. T. SUGDEN LIMITED 
SLEY ROAD, TRAFFORD PARK, MANCHESTER 17 


Telephone: TRAFFORD PARK 2520 
Eater No. 1071 on reply card Eater No. 1074 on reply card 
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Gs Exemplary Scwtee 


Pioneer seals are serving with distinction on land, sea and 
in the air. From automobiles to motor cycles, industrial 
vehicles to plumbing equipment, there is a Pioneer seal for 
every application. For arduous duties on aircraft and air- 


sea rescue launches, seals are supplied conforming to 





| VISIT OUR STAND No. 318 stringent Air Ministry and Admiralty requirements. 
MOTOR SHOW ¢ Pioneer seals are developed by skilled technologists and 
19 - 29 OCTOBER, 1960 are manufactured to the high standards demanded by 








modern industry. They are fully resistant to lubricants, 






gases and hydraulic fluids, and give complete protection 
against water arid dirt. Fit Pioneer seals to your equipment 


in the first place—and be sure of exemplary service. 


i 


Send for 





Catalogue reference 
800/20 
e ” * 
Pr | O N E E R oilsealing & Moulding Co. Ltd. 
FACTORY & HEAD OFFICE: COTTONTREE WORKS, COLNE, LANCASHIRE TELEPHONE: WYCOLLER 471! (8 LINES) 





Enter No. 1081 on reply card 











PUBLIC APPOINTMENTS - 


THE ENGINEER _ Sept. 


CLASSIFIED ADVERTISEMENTS 


BUSINESSES and PREMISES - BUSINESS OPPORTUNITIES 
PATENTS - MISCELLANEOUS - AGENCIES - DIRECTORS « PARTNERSHIPS 


SITUATIONS VACANT - 


23, 1960 


TENDERS - 


Lineage Rate. 4/6 per line of approximately 6 words. Minimum 18/-. 
There are reduced rates (i.e., not on a pro rata basis) for advertisements of j-page (12 column inches) and upwards, eg., i-page £29 10s 


FOR SALE 
Lineage Rate. 


Run-On and Semi-Displayed Styles. Both these styles are available for single column width advertisements of any depth up to 12 inches. 
Displayed and Illustrated Styles. The minimum size for a Displayed advertisement is 3 inches single column, for an illustrated advertisement it Is a 4-page (12 column inches). 


MACHINERY, etc., WANTED - AUCTION SALES - 
4/- per line of approximately 6 words. 


Minimum 16/-. 


EDUCATIONAL - 


Inch Rate. 


SITUATIONS WANTED - SUB-CONTRACTING * DESIGN SERVICES 
Inch Rate. 48/- per single column inch and pro rata. 
There are reduced rates (i.¢., not on a pro rata basis) for advertisements of {-page (12 column inches) and upwards, e.g., d-page €25 10s. 4-page £48. Full page £90. 


Thereafter the sizes for both progress in steps 3 inches deep across |, 2, 3 or 4 columns. 


Use of Box Number. 


2/- which includes forwarding of replies. 
Copy Dates. Tuesday for publication on Friday of the same week. If proofs are wanted, copy is required on Thursday for publication on Friday of the following week. 
Advertisements for publication should be addressed to:—Classified Advertisement Dept., 


Urgent advertisements may be telephoned to CENtral 6565. 


54/- per single column inch and pro rata. 
4-page £54. 


“THE ENGINEER,” 28 Essex Street, Strand, London, W.C.2 







12 lines to | inch. 
Full page £100. 


FOR HIRE 
12 lines to | inch. 





PUBLIC APPOINTMENTS 





LONDON COUNTY COUNCIL 


WANDSWORTH TECHNICAL COLLEGE 


FOUR LECTURERS 


Required as soon as possible owing to expansion of 
work : 

FOUR LECTURERS to teach : 

(i) and (ii) to H.N.C. Electrical Engineering 
standard. Experience in electrical power or measure- 
ments or Electronics and Transistors an advantage. 

(iii) Metallurgy to H.N.C. and degree standard 

(iv) Physics and Applied Physics to H.N.C. 
Metallurgy and Engineering level. 

ONE ASSISTANT GRADE “A 
matics to O.N.C. standard. 

For all posts, graduate or equivalent qualifications 
required. Industrial and teaching experience desir- 
able. Burnham F.E. salary scales : Lecturer £1370 
by £35 to £1550 plus London allowance. Possible 
entry above minimum of scale. Assistant Grade “A” 
£520 by £27 10s. to £1000 plus London allowance 
and additions for qualifications and training. Incre- 
ments within scale for approved experience. 

Application forms from Secretary at College, 
Wandsworth High Street, $.W.18, to be returned by 
7th October. Please quote (FE3a/E/2363 * -_ 


” to teach Mathe- 





CITY OF LIVERPOOL 
EDUCATION COMMITTEE 


COLLEGE OF TECHNOLOGY 
Principal : S. A. J. Parsons, B.Sc.(Econ.), 
M.1.Mech.E., M.1.Prod.E., M.B.1.M 


DEPARTMENT OF MECHANICAL, 
MARINE AND PRODUCTION 
ENGINEERING 


Applications are invited for the appointment o 
LECTURER IN INDUSTRIAL ADMINISTRA 
TION AND WORK STUDY. 

Salary : £1370 by £35 to £1550 per annum ; 
(increments within the scale may be added to 
the commencing salary for approved industrial 
or professional experience or research work of 
an equivalent standard). 
te nee should possess appropriate graduate 

qualifications and industrial experience is essential. 
Research work is encouraged 

Further particulars and application form (return- 
able by 8th October, 1960) from H. S. Magnay, 
M.A.., Director of Education, 14 Sir Thomas Street, 


Liverpool, 1 
THOMAS ALKER 
Town Clerk and Clerk to 


(J.6405)B the Local Education Authority 
E6033 





NATIONAL ENGINEERING 
LABORATORY, (D.S.1.R.) 


PLASTICITY RESEARCH 


ENGINEERS, PHYSICISTS OR 
METALLUARGISTS 


Plasticity research at National Engineering 
Laboratory, (D.S.LR.) East Kilbride, ow. 
ENGINEERS, PHYSICISTS or METAL- 
LURGISTS required as Scientific Officers/Senior 
S.0.’s, to work on : (a) existing formation processes 
for metals, ¢.g. extrusion, forging and rolling, and 


new methods of producing plastic deformation, 
e.g. explosive forming. (b) plasticity including 
deformation and fracture, stress wave propagation in 
materials. (c) mechanical and physical properties of 
materials under high fluid pressures, metal forming 
processes under such pressures, and production of 
materials by applying ultra high pressures and 
temperatures. Also a vacancy for a mathematician : 
(d) theoretical plasticity including development of 
fundamental theory and solution of specific —. 
Qualifications : Ist or 2nd Class eo 
appropriate scientific subject and (for S.S. onun ) at fe 
3 years post-graduate ex Houses ee 
for married staff in the New Town. Salary ra 

(Men) 8.0. £690 to £1144. $.S.0. £1250 to £1540. 
Forms from Ministry of Labour, Technical and 
Scientific Register (K), 26, Ki Street, London, 
S.W.1. Quoting C.596/0A. losing date 24th 
October, . £6027 


PUBLIC APPOINTMENTS 
COUNTY OF LEICESTER 


COALVILLE MINING AND TECHNICAL 
COLLEGE 


(Principal : W. A. Burrows, B.Sc.) 


HEAD OF DEPARTMENT OF 
ENGINEERING AND BUILDING 


Applications are invited for the post of HEAD OF 
DEPARTMENT OF ENGINEERING AND 
BUILDING, Grade Il (Salary : £1600 by £50 to 
£1800) 


Applicants should be University Graduates in 
Engineering and/or have equivalent professional 
qualifications with appropriate teaching and in- 
dustrial experience. Further particulars may be 
obtained from the Principal on receipt of a stamped, 
addressed envelope 

Applications (no forms), giving age, education, 
qualifications and teaching and administrative 
experience, together with copies of two recent 
testimonials and the names of three referees, should 
be sent to the Principal, Mining and Technical 
College, Bridge Road, Coalville, by 7th October, 
1960. 


E6035 





TROPICAL PRODUCTS INSTITUTE, 
(D.S.L.R.) 


LONDON, W.C.!. 





EXPERIMENTAL OFFICER OR A.E.O. 





wrt Products Institute, (D.S.1.R.). London, 
C.1, requires EXPERIMENTAL OFFICER or 
X E.O. for design and development work on small 
mechanisms, laboratory equipment and pilot plant 
Should have workshop background with electrical 
experience. Qualifications : H.N.C. Elec. or Mech 
Engineering or equivalent generally expected 
Salary ranges : (Men) A.E.O. £447 10s. (age 18) to 
£970. E (Minimum Age 26) £1075 to £1325 
Forms from Ministry of Tom Technical and 
Scientific Register (K), 26, King Street, London, 
S.W.1, quoting D.602/OA. Closing date 14th 
October, 1960. E6028 





CORPORATION OF THE 
CITY OF GLASGOW 


CLEANSING DEPARTMENT 


RECONSTRUCTION OF REFUSE 
DISPOSAL WORKS AT GOVAN 


TENDERS are invited for the RECON- 
STRUCTION of the REFUSE DISPOSAL WO? KS 
at Govan. The work includes the partial demoution 
of the existing Plant, the Reconstruction of Buildings, 
the SUPPLY, DELIVERY and ERECTION of the, 
Dust and Cinders Handling Plant, Incinerator Plant. 
Clinker carmen} Plant, Electrical Control Equipment 
and the Water, Fire, Heating and Electrical Services. 

Only Tenders for the whole of the work specified 
will be considered. 


The form of Tender and drawings may be inspected 
at the Office of the Director of Cleansing, 235 George 
Street, Glasgow, C.1, between the hours of 10 a.m. 
py =. Monday to es and 10a. = hy 12 noon 
on Saturdays ite ma eapusted y appoint- 
ment with the Director of 1 Cleansing = 

The Form of Tender in aie icate may be 
obtained from the Corporation's Consulting Engi- 
neers, Merz and McLellan, Carliol House, Newcastle 
upon Tyne, !, on payment of a deposit of £10 10s.. 
which will be refunded on receipt of a complete and 
bona fide Tender. Additional copies of the Form of 
Tender may be obtained by the payment of £2 2s 
per copy which is not refundable ues should be 
= oO payable to the Corporation of the City of 


Tenders, in quadruplicate, in plain sealed envelopes 
marked “ Tender for the Reconstruction of Govan 
Refuse Power Works ” must be delivered not later 
than 12 noon on 23rd January, 1961 at the office of the 
Town Clerk, City Chambers, Glasgow, C.2. 

The Corporation do not bind themselves to accept 


the lowest or any Tender. 
ALEXANDER ROOKE, 
Cy Cant Town Clerk. 
w, C. wri £6024 


PUBLIC APPOINTMENTS 





RHODESIA RAILWAYS 


VACANCIES FOR SIGNALS AND 
COMMUNICATIONS ENGINEERS 


Vacancies exist on the Permanent Staff for 
SIGNALS and COMMUNICATIONS ENGOI- 
NEERS for service in the Chief Engineer's Depart- 
ment of the Rhodesia Railways. 

Preference will be given to applicants who have had 
previous experience in the design, installation and 
maintenance of modern colour light signalling and/or 
telecommunication systems with a Railway Adminis- 
tration or with a firm of equipment manufacturers 

Applicants should hold a degree in Electrical 
Engineering at a recognised University or be 
Corporate Members of the Institution of Electrical 
Engineers. Graduate Members of the Institution will 
also be considered. Successful candidates will be 
expected to become Corporate Members of the 
Institution of Railway Signal Engineers in due 
course 

The salary scale for Assistant Engineers is £1000 
to £1800 per annum, plus a Cost of Living Allowance, 
at present calculated on 12 per cent of the basic 
salary, subject to a maximum of £13 5s. per month 
The commencing salary will depend upon previous 
experience of applicants. The annual increments in 
the above scale are as follows 

£1000 by £100 to £1200 
£1200 by £50 to £1500 
£1500 by £100 to £1800 

Further advancement to the grade of District 
Signals and Communications Engineer on the salary 
scale £1800 by £100 to £2100 is possible as and when 
vacancies occur. Promotion to these posts is by 
selection. 

Membership of the Contributory Pension Fund 
and Medical Fund is obligatory and the usual 
Railway privileges in respect of travelling con- 
cessions, leave, be. will apply 

Income Tax in the Federation is not unreasonable 
and at the present time a married man with one 
child earning £1100 per annum would not be liable 

Housing is provided at a moderate rental for 
married Engineers ; the rental payable is £7 10s. per 
month for Officers in receipt of a salary under 
£1700 per annum, and £10 per month for Officers 
in receipt of higher salaries. 

Full particulars with regard to age, training, 
qualifications and experience should be submitted, 
together with Ay of recent testimonials to 

The London Agent, 
Rhodesia Railways, 
241, Salisbury House, 
London Wall, London, E.C.2. 
from whom full details regarding conditions of service 
may be obtained. E5995 





CITY AND COUNTY OF BRISTOL 


MAIN FOUL WATER DRAINAGE 
SCHEME 





SEWAGE DISPOSAL WORKS 
GENERATING PLANT 


Manufacturers suitably experienced in the SUPPLY 


DUAL FUEL ENGINE ALTERNATOR 
SETS having approximate output ratings of 
750 b.h.p/524kW at 3300 volts, 3 phase 50 cycles, 
to operate on mn s and diesel oil ; together 
with associated ASTE HEAT RECOVERY 
PLANT, SWITCHBOARDS, SWITCHGEAR, 
TRANSFORMERS and CABLES, 

are invited to apply for inclusion in a selected list of 
firms who will be asked to Tenaer for supply, erection 
and commissioning of above equipment. 
Applications, with supporting evidence of similar 
plant which has been erected and put into operation, 
to City Engineer and Plannin Officer, Cabot House, 
Deanery Road, Bristol 1, by 10th October, F6015 


EAST RIDING HOSPITAL 
MANAGEMENT COMMITTEE 


SUPERINTENDENT ENGINEER 


SUPERINTENDENT ENGINEER required by 
A. East Fy Hospital > Committee. 
7 will for the 
a and ~R. hy, of steam en 
ant, electrical ro engineering services a 
ting — and should possess an Engineering 
degree ; A.M.1.Mech.E. or equivalent qualification 
aa I 
operation vantage. ) 
by £35 (3) to fans 


iled applications giving two referees to Group 
° Westwood | ospital Beverley, bh ped 





by 3rd 


PUBLIC APPOINTMENTS 





NATIONAL ENGINEERING 
LABORATORY (D.S.1.R.) 


MACHINE TOOL RESEARCH 
SCIENTIFIC OFFICERS/SENIOR S.0.’S 


Machine Tool Research at National Engineering 
Laboratory (D.S.LR.) East Kilbride, Glasgow. 
SCIENTIFIC OFFICERS/SENIOR 8.0.'s required 
in new team being formed to cover all aspects of 
machine tool control. Scope for research in new 
methods as well as improvements in existing methods 

Post A. Measuring Systems : Electrical Engineer 
with practical experience in electrical measurement of 
mechanical quantities. 

Post B. Servo-systems : Electrical or mechanical 
engineer with theoretical and practical post-graduate 
experience of servo-systems ; scope for comparing 
theory and practice in ap lications from precision 
instruments to machine tools 

Post C. Mathematical Control : Mathematician, 
preferably with experience in application of mathe- 
matics to engineering problems, of digital computers 
and of numerical analysis, to survey existing methods 
of instructing machine tools to carry out machining 
Operations, and develop new methods in conjunction 
with engineers 

Post Electronic Systems : Electrical engineer 
with practical experience of electronic circui.s, 
knowledge of pulse techniques, digital counting and 
recording, and transistor circuits, to design new 
circuits to measure and inspect mechanical s, and 
develop electro/mechanical and electro/hydraulic 
servo controls. 

Post ER. Hydraulic servo-components : Mechanical 
engineer with experience in design and use of control 
valves and servo motors to evaluate performance of 
existing components and originate new ones. 
Qualifications : Ist or 2nd Class Hons. degree in 
appropriate subject and (for $.S.O. at least 3 years 
post-graduate experience. Houses available for 
married staff in w Town. Salary ran (Men) 
8.0. £690 to £1144, "SSO. £1250 to £1540. 

Forms from Ministry of Labour, Technical and 
Scientific Register (K), 26, King Street, London, 
S.W.1, quoting D.614/OA and post in which 
interested. Closing date 17th October, — 

6026 

































































RHODESIA RAILWAYS 
VACANCIES FOR CIVIL ENGINEERS 


Vacancies exist on the Permanent Staff for CIVIL 
ENGINEERS for service in the Chief Engineer's 
Department of the Rhodesia Railways. Normally 
applicants under 30 years of age will be given 
preference. 

Applicants under 25 years of age should possess a 
degree in Civil Engineering. 

Applicants over 25 years of age should possess a 
degree in Civil Engineering and be to sit 
Part Ill of the examination for Corporate Member- 
ship of the Institution of Civil Engineers within a 
reasonable period, or should be Corporate Members 
of the Institution. 

Applications will also be considered from men 
who have passed Part I ond | Il of the Institution 
examinations, for appointment to the grade of 
Technical Assistant until such time as they become 

rporate Members and are, therefore, eligible for 

nsfer to the Professional Grade. 

The salary scale for Assistant En 
£1800 per annum, plus a Cost of Living Allowance 
at present calcula on 12 per cent of the basic 
salary, subject to a maximum of £13 15s. per month. 
The commencing salary will depend upon previous 
experience of the applicant. 


neers is £1000 to 


£1500 by £100 to £1800 


Further, advancement to the of District 
Engineer on the salary scale of by £100 to 
£2 per annum is possible as and when 
occur. Promotion to pp is > 

Membership of the Con ‘ory Fund and 


Pension 
Medical Fund is obligatory and the usual Railway 
—- in respect of travelling concessions, leave, 
&e apply. 

Income Tax in the Federation is not unreasonable 
and, at the present time, a married man with one 
child, earning £1100 annum would not be fiable. 

Housing is pro at a moderate rental for 


married neers ; the rental a <= 
month for Officers | in receipt £1500 


asa 
per annum, and £10 per month for 4 a 
of hi salaries. 

Full particulars with regard to age, trai 
qualifications and experience should be 
together with copies of recent 

The London 


Agent, 
a, Railwa 


London 
from whom full details aie pone ons. of 
service may be obtained. 


Classified Advts. continued on page 110 
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PUBLIC APPOINTMENTS 


ADMIRALTY 
ROYAL NAVAL SCIENTIFIC SERVICE 


SENIOR SCIENTIFIC OFFICERS AND 
SCIENTIFIC OFFICERS 





val Scientific Service require SENIOR 
SCIENTIFIC OFFICERS AND SCIENTIFIC 
OFFICERS in establishments in fc locations : 
Lordon pote Poole, 

ications invited from rad 
sdeate in uates 
the y = 


and ote gem 





CS (classical, mathematical 
ELECTRICAL ENGINEERING (electr 
communications one pet 


RNICAL 
mechanisms, 


a experience and 


not less 
So" i = Salil (men) $8.0" a oly Lassa 
£7 we £1205 (London), somewhat lower i 


FSU. uments unestablished (with 
33.0. beneAte wa orn’ PY 
between ages of —f 0X a for 
po Ry Forms from Ministry of La 
Technical and Scientific Regine (K), 36 King Street, 
London, 8.W.1, quoting Order 59/OA 





CIVIL SERVICE COMMISSION 


SCIENCE MUSEUM 


ASSISTANT KEEPERS 





Four pensionable posts for men or women at least 
21 on Ist September, 1960. 1 in Department of 
Chemistry (to be in charge of Photographic 
Collection), | in Department of Astronomy and 
Geophysics (to be concer with Meteorology, 
Navigation or Astronomy) and 2 in Department of 
Aeronautics and Sailing Ships (one to be in charge of 
Aeronautical Collection (engines and rockets) and 
the other to deal initially with Agricultural Machinery 
and Illumination Collections). Qualifications : Ist 
or 2nd class honours degree in Chemistry, Engineer- 
ing, Physics or Mathematics (as appropriate), or 
equivalent, and preferably some oe age 
experience. Knowledge of foreign 
advantage. Men's salary scales ( endead £730 to 
£1028 or £1310 to £2190 according to age, qualifi- 
cations and experience. Appointment on higher scale 
will not normally be before age 30 (or 28 for well 
). Starting pay may be above 
minimum on both scales omotion prospects. 
Write Civil Servis a 17 North Audley 
Street, London, for ane form quoting 
8/5204/60 Closing ‘dew 3rd November, 1960 

E6003 





PUBLIC APPOINTMENTS 





THE ROYAL COLLEGE 
OF SCIENCE AND 
TECHNOLOGY, 
GLASGOW 


Applications are invited from 
honours graduates for a 


RESEARCH STUDENTSHIP 


in the Department of Mechanical, 
Civil and Chemical Engineering, 
annual value £500. The Student- 
ship will be tenable for three years 
and should normally lead to higher 
degree. 

The successful applicant will be 
required to undertake research on 
the strength and stability of thin 
walled structural forms. Applica- 
tions should reach the Secretary of 
the College, George Street, C.1. 
not later than 30th September, 1960. 

E5998 








HINDUSTAN STEEL LIMITED, 


a Government of India undertaking 


for management of the Government Steel 
Plants of India. 


REQUIRE Indian engineers for their 
Central Designs 
Rs.: 350-850, 600-1000, 
1300-1600. 

Candidates with degrees or diplomas or 
their equivalent in echanical, Electrical, 
Chemical, Metallurgical or Civil Engineering 
with adequate experience of Designs work 
in Steel Plants or with Machinery Man- 
ufacturing firms are requested to apply in 
the prescribed form (obtainable from the 
address given below). 

A special selection board will interview 
the candidates in West Germany/United 
Kingdom. The selected candidates will 
be offered salary and scale of pay according 
to their qualifications and experience 

Applications for forms should be sent 
to the address noted below by the 24th 
October, 


1000-1400 and 


Mr. P. Scott Roy, 
High Commission of India, 
India House, 
Aldwych, 


London, W.C.2. 
E6031 


Bureau in the scales of 








Advanced School of Automobile 
Engineering—Cranfield 


Applications are invited for appointment 


SENIOR LECTURER or 
LECTURER 


for teaching at post-graduate level in the 
application of science and technology to 
automobile engincering. 

Candidates should be mechanical engineers 
with experience in heat engines and should 
have an honours degree. xperience in the 
automobile industry will be an advantage. 

Every encouragement given to personal 
research. 

Salary scales under review ; at present 

Senior Lecturer £1,700 by £75 to £2,150 p.a. 

Lecturer £900 by £50 to £1,350 by a7} to 

£1,650 p.a. 
with superannuation under F.S.S.U. and 
family allowance. 


Further particulars available from the : 
ecorder, 
The see. - of Aeronautics, 
Bletchley, Bucks. 








E5978 





MAIN GRADE ENGINEERS 





Interesting and responsible work in R 


hospital experience desirable but not essential. 











— 
PS See ee ee ee 


DEPUTY REGIONAL ENGINEER 
ASSISTANT REGIONAL ENGINEER 
PRINCIPAL ASSISTANT ENGINEERS 


Applications (quoting appropriate reference) naming three referees to § 
Road, Edgbaston, Birmingham, 15, by 24th October, 1960, from whom further details can be obtained. 


CITY OF BIRMINGHAM 
WATER DEPARTMENT 


APPOINTMENT OF 


ASSISTANT ENGINEERS 


Assistant Engineers required in 
New Works and Contracts and 
Distribution Sections. Candidates 
should be University Graduates 
in Civil Engineering or have passed 
sections | and 2 of the LC.E. 
examination or have an exemption 
accepted by the LC.E. Salary 
within Grade A.P.T. I (£630-£785), 
Il (£765-£880) or Special Grade 
(£785-£1070) according to quali- 
fications and experience. Appoint- 
ments permanent and pensionable, 
subject to medical examination. 
Canvassing disqualifies. Appli- 
cation forms from General Mana- 
ger, Water Department, Council 
House, Birmingham, 3, returnable 
by 7 October, 1960. E6016 








BIRMINGHAM REGIONAL HOSPITAL BOARD 


£1,965—£2,365 (Eng. S) 


£1,825—£2,175 (Eng. 6) 


£1,665—£2,035 (Eng. 7) 


£910—£1,600 (Eng. 8) 


1 Engineer's Department on design and installation 
of mechanical and electrical services for new, and alterations to existing hospitals. Previous 





y. 10 A — 


ES980 








Sept. 23, 
TENDERS 


NOTICE TO CIVIL 
ENGINEERING CONTRACTORS 


REPUBLIC OF PAKISTAN 


WEST PAKISTAN WATER AND 
POWER DEVELOPMENT AUTHORITY 





CONSTRUCTION OF TWO 


(DIVERSION DAMS) ON THE 
RIVERS SUTLE! AND RAVI IN 
WEST PAKISTAN 


The West Pakistan Water and Power Development 
Authority is proposing the construct TWO 
BARRAGES : 

i. Mailsi Barrage on the River Sutlej near the 

town of Mailsi, and 

ii. Sidhnai Barrage on the River Ravi near the 

town of Abdul Hakim. 
Both the Barrages are to be completed by April 1965. 

The works form part of the Settlement Plan being 
financed by the Indus Basin Development Fund, 
which is administered by the International Bank for 
Reconstruction and Development. 

Civil Engineering Contractors of International 
repute, who are interested in Tendering for the 
construction of these barrages including the gates to 
be installed therein, are hereby invited to apply in 
writing at once but not later than November 30, 
1960 to : 

The Chief Engineer (Water) 
West Pakistan Water & Power Development 
Authority, 
The Pipals, Lower Mall, 
Lahore. 
with a copy to the Consulting Engineers : 
Messrs. Coode & Partners, 
2, Victoria Street, 
London, S.W.1. 

Further particulars about the barrages can be ob- 

ee from either the pamaety or the Consulting 
ineers by October 31, 

intending pont n Sa should give deta.ls of 
their resources, their experience in the construction of 
barrages or other similar works working along and 
not in association with other Contractors, with the 
value and description of each project which they have 
carried out, time of construction and the names of the 
Employers and the Consulting Engineers responsible. 

Authority expects to issued the Tender 
documents for each barrage by January 1961 to those 
firms, who are considered to have sufficient ex- 
perience and resources. E6004 


COUNTY BOROUGH OF 
BRIGHTON 


BARRAGES 





WATER DEPARTMENT 
PATCHAM PUMPING STATION 
CONTRACT NO. 8— 
SUPPLY OF SLUICE VALVES & 
AIR VALVES 





FIXED PRICE TENDERS are invited for the 
SUPPLY and DELIVERY of the following 
FLANGED SLUICE VALVES 
4 No. 18in. diameter, 4 No. 1Sin. diameter, 6 No. 
i diameter, 9 No. 8in. diameter and 4 No. AIR 

A 

Conditions of Contract, Schedule and Tender 
Documents can be obtained from Chief Engineer, 
12, Bond Street, Brighton upon deposit of £2 2s. 
which will be refunded on receipt of a bona fide 
Tender and return of all documents supplied 

Tenders enclosed in plain sealed envelopes not 
bearing any name or mark indicating the sender and 
endorsed ““ Tender—Patcham Valves *’ to be delivered 
to me before Ist November, 1960 


W. O. DODD, 
Town Hall, Town Clerk 
Brighton, |. 
September, 1960. E6000 





INDIA SUPPLY MISSION 


TENDER ENQUIRY NO. S.E.257 


The Office of the India Susie Mission, 2536, 
Massachusetts Avenue, N.W., Washington 8, D.C., 
United States of America, invites TENDERS for the 
following : 

TENDER ENQUIRY No. S.E.257 

For the SUPPLY of FEED WATERHEATERS 
for Chandrapura Thermal Power Station. 

Required by Damador Valley Corporation. 

Specifications &c., relative to the above specifi- 
cation, can be obtained from the Co-ordination 
Branch, India Store Department, Bromyard Avenue, 
Acton, W.3, at a cost of £1 1s. 6d. per Tender, and is 
not refundable. 

Tenders are to be returned direct to India Supply 
Mission, 2536, Massachusetts Avenue, N.W., 
Washington 8 D.C., United States of America, so as 
to reach them by 15th November, 1960 

Specimen copy of the above enquiry ‘can be seen at 
Engineering ranch, India Store Department, 
Bromyard Avenue, Acton, W.3, under the following 
reference $.3512/60/NSC/ENG.2. E6005 





1990 THE ENGINEER 
TENDERS 





COUNTY BOROUGH OF 
BRIGHTON 


WATER DEPARTMENT 


PATCHAM PUMPING STATION 
CONTRACT NO. 7 
SUPPLY OF SPUN IRON PIPES & 
SPECIAL CASTINGS 


FIXED PRICE TENDERS are invited for the 
SUPPLY and DELIVERY of approximately 
400 linear yards of 24in. diameter, 450 linear yards 
1Sin. diameter, 300 linear yards 12in. diameter 
FLEXIBLE JOINTED SPUN IRON PIPES 
together with approximately 70 tons of special 
castings 8in. diameter to 24in. diameter 

Conditions of Contract, Schedule and Tender 
Documents can be obtained from the Chief Engineer, 
12, Bond Street, Brighton upon deposit of £2 2s 
which will be refunded on receipt of a bona fide 
Tender and return of all documents supplied 

Tenders enclosed in plain sealed envelopes not 
bearing any name or mark indicating the sender and 
endorsed “* Tender— Patcham Pi ” to be delivered 
to me before Ist November, 19 


W. O. DODD, 
Town Hall, Town Clerk 
Brighton, | 
E6001 


September, 1960 





MERSEY RIVER BOARD 
BEDFORD-ATHERTON-PENLEACH 
DRAINAGE 


CONSTRUCTION OF LOW CULVERTS 
UNDER HOLDEN ROAD, LEIGH 


TENDERS are invited for the CONSTRUC- 
TION of TWIN LOW LEVEL CULVERTS 9ft. 
by 6ft. by 110ft. in length, in Reinforced Concrete, 
under Holden Road, Leigh. The work to be carried 
out in heading 

Specifications, Bills of Quantities, Conditions of 
Contract and Form of Tender may be obtained 
from J. T. Firth, B.Eng., M.1.C.E., Engineer to the 
Mersey River Board, Liverpool Road, Great Sankey, 
Warrington, on payment of a deposit of £2 2s. to 
be refunded on receipt of a bona fide Tender and 
return of all documents 

Tenders in plain sealed envelopes, endorsed 
“Holden Road Contract” must be received not 
later than Monday, 24th October, 1960. 

The Board do not bind themselves to accept the 
lowest or any other =, 

. E. WOODWARD, 

Clerk of the Board. 


E5922 


Liverpool Road, 
Great Sankey, 
Warrington. 





MINISTRY OF TRANSPORT 


KEXBY BRIDGE DIVERSION 


The Minister of Transport invites TENDERS for 
the construction of a reinforced concrete 110ft 
SINGLE SPAN ARCH BRIDGE over the river 
Derwent, together with one third of a mile of 24ft 
wide APPROACH ROAD, ntatiog earthworks, 
on the York-Hull trunk road A.1079 at Kexby, 
Yorkshire. Contract documents and drawings may 
be obtained from the Consulting Engineers, L. G 
Mouchel & Partners, Southbank House, Black 
Prince Road, Albert Embankment, London, S.E.11 
on payment of a deposit of £15 by cheque, made 
payable to the Minister of Transport. The deposit 
will be returned if a bona fide Tender is submitted 
and not subsequently withdrawn 

gy — be sent in a plain, sealed, omnes 


elope, marked TENDER FOR KEXB 
BRIDGE DIVERSION, addressed to the poms moat 
Secretary, Highways Management and Services 
Division, Ministry of Transport, 21/37 Hereford 
Road, London, W.2, to arrive not later than 4 p.m 
on Wednesday, 2nd November, 1960 
The Minister does not bind himself to accept the 


lowest or any Tender 
G. G. D. HILL, 


E6002 An Assistant Secretary 





EDUCATIONAL 


THE COLLEGE OF AERONAUTICS 
A SHORT COURSE ON 
AIRCRAFT GAS TURBINE THEORY 
AND DESIGN 
will be held at the College from 
Monday, 7th November to 
Friday, 25th November, 1960 
and will be repeated from 
Monday, 6th March to Friday, 24th March, 1961 
The course will deal mainly with performance, 
systems, turbomachine aerodynamics and relased 
design topics, but will include some experimental 
work on engines 
Fees for the course are £70 inclusive of full board 
and residence. 
Further details and forms of enrolment may be 
ob d on application to the Warden, The College 














INDIA STORE DEPARTMENT 


TENDER REF. NO. 18011/60/BMB/HAL 


The Director General, India Store Department, 
Government Building, Bromyard Avenue, Acton, 
London, W.3, invites TENDERS for the SUPPLY 
of : 


TENDER REF. No. 18011/60/BMB/HAL 
RUBBER BONDED METAL BUFFERS and 

STOPS; and AXLE HOLDING RUBBER 

LININGS. 

The Tender forms (with Schedule and Specifica- 
tions which are returnable on 13th October, 1960, 
may be obtained from the above Office (Co- 

tion Branch) on ay of a fee of 10s. 
(not refundable) for each 
Please quote the above reference number. 


of Aeronautics, Cranfield, Bletchley, Bucks 
E5760 & 





LANCHESTER COLLEGE OF 
TECHNOLOGY, COVENTRY 


DEPARTMENT OF APPLIED PHYSICS 


Co 
“ RECENT ADVANCES IN SOLID 
STATE PHYSICS” 


A Short Course for Physicists and Engineers on 
RECENT ADVANCES IN SOLID STATE 
PHYSICS will be held on Thursday and Friday, 
October 27th and 28th, 1960. 

Fee : £1 2s. 

Full particulars and forms of spriegtion © from the 


Head of the Department of Applied 
yer 996 t 
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BOOKS on ENGINEERING 


and allied subjects 


* 
NEW EXPANDED TECHNICAL DEPT. offers widest 
selection of books on these and similar subjects 


DILLON’S UNIVERSITY BOOKSHOP LTD. 
(MUSeum 2128) 


| MALET STREET - LONDON - W.C.I 








Enter No. 1111 on reply 





card 

















ORDER YOUR COPY NOW! 


** A complete library in two volumes . . .” 


KEMPE’S 


1960 Edition price 87/6 (plus postage 2/6) 


ENGINEERS 
YEAR-BOOK 


from technical booksellers or direct from the publishers 


Kempe’s Engineers Year-Book, 28 Essex Street, Strand, London, W.C.2 


Telephone : CENtral 6565 


Edited under the direction of 
the Editor of “« The Engineer ** 
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Tabular Summary of 
Civil Engineering Contracts 


BRITISH SCHEMES AT HOME AND ABROAD 


This Summary is published annually in December as a Supplement 
to the final issue of THE ENGINEER for the year. 


It consists of tables giving brief particulars of important civil 
engineering schemes on which work was proceeding during the 12 
months prior to publication. It also includes schemes completed 
during the year and new schemes for which contracts were awarded. 
In general, contracts below £50,000 in value are not included, 
unless they form part of a larger scheme. 

The Summary is divided into sections dealing with Airports, 
Coast Protection, Drainage & Sewage Works, Harbours & Docks, 
Hydro-Electric Works, Irrigation, Power Stations, Railways, 
Rivers & Waterways, Roads, Steelworks, Structural & Industrial 
and Water Supply—in all approximately 80 pages of text. 


Every subscriber to THE ENGINEER receives one free copy of the 
Summary and additional copies are sold at 1/6d each plus postage. 


Full Page Advertisements (10° = 7") are offered facing text in 
all sections, subject to the space being available when orders are 
received. COPY DATE OCTOBER 30th. ‘ 

From the advertisers’ point of view the Summary offers an 
excellent opportunity of appearing facing text in a publication 
which is highly valued by those concerned with a wide variety of 
civil engineering schemes both at home and abroad. 

For details of advertising or regarding the supply of copies 
please write to : 

The Manager, 
THE ENGINEER, 
28, Essex Street, 
Strand, 
London W.C.2. 











Enter No. 1113 on reply 





card 


EDUCATIONAL 





A.M.1.MECH.E., B.SC., City and Guilds, &c 
Guarantee Postal Courses for all Exams. and Tech- 
nical Divisions from Elementary to Degree standard 
including A ber q Approximately 
95 per cent. successes. page, prospectus, free 
on -—— Tne (Dept. mat 2) 2, PWright’s Lane, 
London, W.8. Bll4e 








LANCHESTER COLLEGE OF 
TECHNOLOGY, COVENTRY 


DEPARTMENT OF APPLIED PHYSICS 


Evening Course on 
NUCLEAR ENGINEERING 


A series of 14 weekly Wednesday evening lectures 
for Physicists and Engineers on NUCLEAR 
ENGINEERING will begin on November 2nd, 
1960, at 6.30 p.m 

Fee : £1 12s 

Full particulars and forms of application from the 
Head of the Department of Applied Physics 

E5997 & 








SITUATIONS VACANT 


APPLICANTS ARE ADVISED TO SEND 
COPIES NOT ORIGINALS OF THEIR TESTI- 
MONIALS UNLESS OTHERWISE REQUESTED 





A SMALL BUT PROGRESSIVE FIRM in a 
pleasant country area requires a FOREMAN to 
work with the Plant Engineer on maintenance of 
Boilers 
Evaporators 
Kilns 
Air Conditioners 
Elevators 
Conveyors, &c 
If YOU are a trained fitter and turner with 
experience in taking charge of men engaged 
on plant maintenance, we should like to consider 
you for this position 
If you are conscientious, energetic and enjoy 
hard work, age about 30-35, apply in writing 
giving full particulars about yourself to us 


Salary—if you are the right man—a good one 
Munton & Fison Ltd., Stowmarket, Suffolk 
E3020 a 





APPLICATIONS ARE INVITED for the pos: of 
ASSISTANT ELECTRICAL ENGINEER—Blast 
Furnace and Auxiliary Equipmem, Engineering 
Works, &c. Experience on E.H.T. and L Works 
Power supplies is essential, as regards control, 
conversion and distribution. Applicants must be 
able to show ability in control of Labour, supervision 
of Works Electrical plant maintenance and operation 
Staff Pension Scheme. Good prospects 
Applications, stating full details—age, 
experience and salary required to 
Secretary, 
Barrow Ironworks Ltd., 
P.O. Box No. §, 
Barrow-in-Furness 


training, 


E318 a 





ARTHUR GUINNESS SON ’"4& CO. (PARK 
ROYAL) LTD., require an Engineering Designer 
Draughtsman on their permanent staff. Applicants 
should have at least a National Certificate in we 
anical Engineering with working and Drawi 
training. Experience preferably in Design a Deal 
Work in Chemical and Process plants, Services, 
Pipework Mechanical Handlin; General Mech- 
anical Engineering Age 35. Commencing 
Salary £950 to £1050 with annual increments 
Non-contributory Pension and excellent amenities. 


Apply to the Personnel Manager, Park Royal 
Brewer, N.W.10 E5950 a 
ASSISTANT ELECTRICAL ENGINEER 


required for the Electrical Department of a large 
Manchester firm engaged in the manufacture of 
lifting and handling equipment up to 200 tons 
capacity. The applicant should be about 30 years of 
age, H.N.C., or Grad.L.E.E., with some experience 
in modern industrial control gear and circuitry. 
Duties will include specifying and ordering new 
equipment, and its application to products, together 
with factory electrical equipment The post is 
permanent and pensionable with good prospects 

BOX No. E5991, “ The Engineer.” ‘ 


ASSISTANT MACHINE SHOP FOREMEN. 
(Maximum age 40 years). Required by Mechanical 
Engineers in the Manchester area. Apprenticeship 
and sound technical education in Workshop Practice 
essential. Applicants must be capable of ensurin 
accurate set-ups, economic production times, an 
accuracy of product. Previous experience on small 
batch production on a wide range of Machine Tools 
is necessary The position is pensionable and 
carries good prospects of promotion. State ex- 
perience on typs of machine tools, previous jobs, in 
chronological order, and salary required Apply 
BOX No. £6029, “ The Engineer.” 





BRITISH OXYGEN GASES LTD. 
DEVELOPMENT GROUP, HARLOW 


TECHNICAL ASSISTANTS 


British Oxygen Gases Limited have vacancies 
for Technical Assistants in their Development 
Group. The work is in connection with the 
development of equipment of a specialised nature 
in the compressed gases field. Applicants should 
possess an O.N.C. or equivalent and have had 
some experience of vest and experimental work 
Housing assistance is available at Harlow 
There are good prospects as the activities of this 
section are expanding. 

Write —_s brief details to the 

Development Engineer, 

British Oxygen Gases, 
Pinnacles Works, Harlow 


E6034 a 
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feeereny. MACHINE Bn aA Required 
IN TENDENT (maximum age . uir 
by Machinery Manufacturers and _—.. “| 
with large production Machine Shops in "athe 
Manchester area. Applicants should have the follow- 
ing experience : Apprenticeship with a reputable 
engineering firm. Sound technical education in 
Workshop Practice. At least 3 years experience as 
Foreman in Modern Machine Shop. Knowledge of 
car manufacture is essential. Experience of Rate- 
xing, Time Study, and Budget Control advantageous 
State experience in chronological order and salary 
required. The position is permanent, pensionable, 
and carries good _Prospects of promotion - Apply 
BOX No. £6030, “ The Engineer.” 


CHEMICAL ENGINEERING DIVISION 
A.?.v. COMPANY LIMITED 
MANOR ROYAL, CRAWLEY, SUSSEX 
PROJECT ESTIMATING ENGINEER 
wanted at once to assist in preparation of tenders 
for contracts in petroleum, chemical, carbonisa- 
tion and general process engineering flelds 
Experience in general contracting ; heating and 
ventilation ; steam boilers or any one of above is 
required Age 25-40 preferred. Permanent 
position offering interesting work in a lively and 
expanding organisation yood salary commen- 
surate with experience and qualifications, 
generous holidays. Pleasant modern office, no 
travel crushes, five day week, pension scheme, 
restaurant facilities, sports and social club. 
Rented housing accommodation may be avail- 
able if required.—Application to General 
Manager, Chemical Engineering Division. 


E6007 a 


CONSULTING CIVIL ENGINEERS require 
capable assistants in their London Office for varied 
and interesting work in United Kingdom and 
Overseas. Five day week and luncheon vouchers.— 
Apply giving full particulars to Maurice Nachshen 
and Partners, $8, Victoria Street, London, 8.W.1. 
E5956 a 
CONSULTING ENGINEERS in Westminster 
require Engineer to take Lady of site investigations 
and soil mechanics laborat The post offers 
excellent scope for a well qualified, energetic man.— 
Full details to BOX No. £5958, “ The Engineer.” A 
CONTRACTS ENGINEER age 30-40 required to 
take charge of exy g general eng: ing machine 
shop, employing 200 work people. North Midlands 
Salary £1600. these experience and qualifications. — 
Reply BOX No. E3021, “ 
DRAUGHTSMEN required 
Handling experience in the bulk field, conveyors, 
elevators, structural steelwork, &c. Exp rience also 
required in layout and design for contact office or 
for projects and estimating in project office. Modern 
offices, luncheon vouchers..-Apply W. W. Brown & 
Partners Ltd., Haddon House, 2/4, Fitzroy Street, 
London, W.1 BMWS a 
DRAUGHTSMAN ESTIMATOR required by 
Company in East Anglia manufacturing wide range 
of ferrous and non-ferrous products in mechanised 





The Engineer.” 7. 
with Mechanical 


foundries ; to work under Foundry Development 
Engineer. Young man, 21-25 years of age, with 
O.N.C. (at least) coupled with experience and/or 


knowledge of metal and wood pattern-making. 
Experience of foundry methods and mechani 
equipment an advantage.—Write with The Pngineet 
(in confidence) to BOX No. £6020, “ ny 


OUNLOP 


require DRAUGHTSMEN for work on projects 
involving (a) Design of special purpose machines 
(b) Plant layouts and mechanical handling systems 

Applicants must have served an ews 
apprenticeship Subsequent Drawing 
perience in the type of work as described above is aa 
advantage. Qualifications such as O.N.C. or H.N.C. 
desirable, but experience is the first consideration 

Excellent opportunities for advancement within, 
the organisation. Good holidays, pension scheme, 
sports and social facilities, &c 

Applications giving full details of experience, &c 
should be addressed to the Personnel Manager, 
Dunlop Rubber Co. Ltd., Speke, ebverpest, 

3a 


RUBBER COMPANY, nerves, 
SPEKE, 


Two attractive vacancies exist for assistants 
in the Chief Engineers Department of a national 
organisation having foodstuffs factories through- 
out the country and Head Offices pleasantly 
situated in Surrey 

The work, which is both varied and interesting, 
is primarily concerned with implementing 
proposals for extending or modernising factory 
equipment. There is ample scope for initiative 
and original thought ; assistants are expected 
to work with the minimum of supervision. 
Suitable men will be able to carry major projects 
through from initial outline plans to completion 
of the actual work 

Applications are invited from men in the 26-35 
age groups who have had a thorough training 
either by apprenticeship or pupilship in mechan- 
ical or chemical engineering, backed by tech- 
nical education to not less than H.N.C. level. 
Further experience in a relevant field, such as 
factory planning, factory services, food 
machinery, refrigeration or boiler house engineer- 

would be a useful asset. 
rite, in complete confidence, giving a chrono- 
logical account of education, training, experience, 
ualifications, and salary A nym to Personnel 
Officer, BOX No. E5999, * Engineer.” 


A 
ENGINEERS, DRAUGHTSMEN. and all Tech- 
‘orward details of 


nical staff, are invited to fi qualifi- 
cations, etc., to Abbatt Technical Division, who will 


nen, nT cavtepaes commmpiied. Leading 
Ore mo tions consult IAbbat, 25, Kensington Hick 
Street, vs WES. 0768-9 £2993 a 


ESTIMATING ASSISTANT for London Office 
of large North country Engineering concern. Appli- 
cants should hold es or preferably H.N.C. and 
be 22 or over.— past Ph nes 
pot t empl be stated strict 
soa@leen ¢ BOX Engineer.” 


should be 
©. E6017, “ The 





Classified Advts. continued on page 112 
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SITUATIONS VACANT 


eepence, Of fabricated, and. machined race 
Capen, ot 
vessels essentia!.—Applications in writing ° 
BOX No. E3002, “ The Engineer.” 
ESTIMATOR. a yt Higher National 
of a ae but not essential, 
colle Five a aes enn y 


ering ing. parcular of & Son Lid. wens Be 


E5953 a 





GLIKSTEN (WEST AFRICA) LTD., 
Carpenters Road, 
Stratford, 
London, B.15. 
require an 
ASSISTANT ENGINEER 
(MECHANICAL) 


for a permanent and pensionable appointment 
in Ghena. Candidates should be ween 25 
and 31 years of age, have served a recognised 
apprenticeship erably in factory maintenance 
and have in addition a minimum of three years 


actical py 
“ should also at least an Ordinary 
National Certificace nical). 

Please write with an particulars to : 

The Personnel Officer. 


E3017 A 





LARGE MIDLAND STEEL WORKS, Birming- 
ham Area, requires Senior } Dra 

for layout work in connection with development and 
maintenance. Applicants should have a good know- 
ledge of heavy engineering. Steelworks experience 
an advantage but not essential. Excellent prospects 
to suitable applicant. 38 hour week. Alternate free 
jal, eee and ome facilities. 
Apply stating age emer 
The one.” 





Saturday. 
scheme. — 
to BOX No. £6014, * 





METALLURGY 


ANALYTICAL CHEMIST, aged 23-27 years 
required for Metallurgical Laboratory, Surrey 
Middlesex border. Experience of fuels analysis an 
advantage as appointee will be required to assist in 
establishing a fuels testing laboratory. Minimum 
qualification is O.N.C.—Write to : Steff Manager, 
Foster Wheeler Limited, 3, Ixworth Place, London, 
S.W.3. E5982 a 





NON FERROUS FOUNDRY SUPER- 
INTENDENT REQUIRED. A aggressive, 
production minded man — y an engineer) 
with proven Foundry and S ry experience. 
Required for ultra brass, small casting, 
captive Foundry located in London, Ontario, 
Canada, and producing a wide —s of repetitive 
pressure castin Position back: by staff for 
quality = budgeting, production control, 
maintenance &c. Equipment includes induction 
melting automated and standard mechanised pro- 
duction lines.—Applicants should apply in first 
instance to Emco Brass Manufacturing Co. Ltd., 


Margate, Kent. Interviews will be arran, in 
in for suitable applicants on or around ober 
16th. E6009 a 


PERA requires ENGINEERS and PHYSICISTS 
for new appointments yo research, design and 
development work in the following fields : 
(1) Dynamic behaviour of machine tool structures 
b= pee slides, &c. 
Q) extrusion, explosive forming and 
BR forming of metals. 
®) Mi achining of metals—investigation of new 
techniques. 
(4) Machine tools, special purpose machines, 
mechanisms, test rigs, &c. Know- 
ledge of hydraulics desirable. 
(5) A i¢ machine control, 
automatic inspection, work handling equip- 
ment ; . 
S ful did will be expected to take 
i ibility for jects from conception 
to completion. Capacity for creative thinking and 
ability to write clear concise reports are essential. 
The conditions of emplo it are attractive and there 
are excellent prospects for ad Cc 
ci salary commensurate with experience and 
qualifications. Superannuation . Removal 
expenses paid.—Full details in confidence to the 
Secretary, (R.736), Production Engineering Research 
Association, Melton Mowbray, Leics. E6OIl a 














SENIOR ENGINEER 


Wanted by Paper Mill new Dublin, Senior 
Engineer, with at least twenty years’ experience 
of maintenance of heavy plant and installation 
of new plant on an ae scale. Bend 

d or WN 





G 

—¥ Engineering preferred. Good = ofiered 
ved competent hard worker. pply to 

BO No. £3004, “ The Engineer.” A 


POTENTIAL TECHNICAL DIRECTOR to 
head & img and Manufacturi ae | 
Medium sized London Company—a 

> Printing and/or Packaging Industry —- 


vantage. 
Applicants aged 30-45 should have a mechanical 
ing degree or equivalent and have some 
cakedenes” with « Company Capital 
Goods, in — organising and controlled 
manufacturing programmes. 
The Company has plans for expansion and the 
finance available to carry them out. There are 


excellent prospects for's man who has the ambition. 
SaeS call anperimnes in carrying out these 
Commencing sal sala a per annum. 
we. | ty. 


present salary to BOX Now experience, and 
No. E010, * Thee Bogioene.” A 


SITUATIONS VACANT 





PROFESSIONAL 
INSTRUMENT ENGINEER 
required by 
ATOMIC ENERGY RESEARCH 
ESTABLISHMENT, HARWELL 
for a team responsible for the develop- 


design, 
ment manufacture and testing of control ond 
Instrumentation equipment for nuclear reactors. 
+ ny should have served a recognised 
engineering apprenticeship or have had equiva- 
lent connie ‘and ha have experience of relay circuits 
and light electro-mechanical engineering. An 
would be an advantage. 
lary :£1370 to £1825 
Housi eepgepnauation schemes. 
Sond POST C D for details to Personnel 
aie ( 1799/95) 


UKA.E.A. A.E.R.E., 
Harwell, Didcot, Berks. 
E6021 a 





TECHNICAL INSTRUCTION BOOKS 
Assistant required for the editing, layout and 
uction of pe nm and = Instruction 
anuals for heavy electrical plant and associated 
equipment. Previous experience in this class of 
work and qualifications up to Higher National 
Certificate desirable. 
The post carries admission into the Company's 
Pension Scheme and extended holiday benefit 
after a qualifying period. 
Apply giving details sof age, previous experience 
and salary expected, to : 
The Joint De md Publicity Manager, 
The English Electric Co. Ltd., 
Foregate St. Offices, 
Stafford. 

quoting Ref.: T.1.B. 


E3019 a 





THE GLACIER METAL COMPANY 
LIMITED 


Invites applications from 
YOUNG ENGINEERS 
For posts in a 


SPECIAL ASSIGNMENT GROUP 


attached to the Chief Production Engineer at 
Company Headquartes. 


On entering, they will be deployed to work on 
special Projects ¢ chosen to allow them to make 
an immediate impact on the work of the 
company. 


Projects are of great interest and often concern 
new developments : they last some months each 
and may take place in any of the Company's 
Factories in England or Scotland. 


After about 6 months in the Group members 
are eligible for permanent positions in the 
Cofthpany where career prospects are excellent. 


Salary Range £950 to £1350 per annum. 
Requirements : a good qualification, and, to 
werrant appointment towards the upper part of 
the range, some practical experience. In 
particular, however, the Company is seeking for 
these positions men showing evidence of pro- 
motion potential. 


Applications should be sent to Personnel 
Divisional Manager (Ref. S.A.), 
Glacier Metal Company Ltd., 
Ealing Road, Alperton, 
Wembiey, Middlesex. 


ES979 a 


SENIOR MECHANICAL ENGINEERING 
DRAUGHTSMEN required for interesting work 
on large chemical plant installations. Experience in 
this type of work is desirable but not essential and 
applicants with 1 mechanical engineering 
experience will be favourably considered. The posts 
offer opportunities and salaries consistent with 
odern situated in 
E.C.4 area. Five-day week and super- 
ions, which will be 
treated in a strictest. confidence. giving oo ¢ of 
age, qualifications and experience and quotin 
LCL/TE2/67, should be addressed to The TL 
Personnel Manager, LAPORTE INDUSTRIE 
| pow hg S ened House, 14 Hanover Square, 
London, W. E5967 





A 


UNIVERSITY GRADUATE, preferably with two 
years’ practical experience and an Honours Degree, 
required for advanced design work in the Design 
department. Prospects are good and an attractive 
salary offered for the rieht man. Superannuation 
scheme.—Apply (WH) Head of Personnel, North 
British Locomotive Co. Ltd., Glasgow, we — 

A 


WORKS MANAGER to take ve Gane of medium- 
sized specialist fabrica a xperience in 
srecia construction medium and heavy 
fabrications essential. \_ Sppticetions in writing, 
Stating qualifications ang experience, to BOX No. 
£3005, “ The Engineer A 


WORKS MANAGER for Engineering Works near 
London. Position calls for comrolling 
medium heavy machinists. fabricating and assem- 


pling: 2 wee ee and pa BOX Nor 
Bool, ? The Enginewe | 
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SITUATIONS VACANT 


THE REED PAPER GROUP 
requires a 
QUALIFIED MECHANICAL ENGINEER 


This appointment occurs in the expanding 
packaging field and the person appointed will be 
required to take charge of a number of engineers 
engaged in Process Development. This is a 
senior ition involving responsibility for 
technical guidance and control of staff engaged 
on development projects 


Applicants should have a university degree or 
A.M.1.Mech.E., age preferred 30-40. Applicants 
should have several years experience in Process 
Development Work 


Excellent conditions of service include a non- 
contributory pension scheme and assistance with 
house purchase. 


Wriuten applications with full details of 
qualifications and career to date, should be 
addressed to 

The Group Personnel Officer, 
Albert E. Reed & Co. Ltd., 
Larkfield, Nr. Maidstone, Kent, 
quoting reference QME/PDDD/90 


E6037 a 





SITUATIONS VACANT 








DRAUGHTSMEN 


Draughtsmen are required at the Midlands 
Research Station, Solihull. 

The duties are interesting and will include 
work on the design of pilot and prototype 
plant associated with the development of 
new high-pressure processes for the produc- 
tion of town gas. 

Candidates should possess at least an 
O.N.C. certificate in Meghanical Engineering. 

The salary for the appointments, which 
are pensionable and subject to medical 
examination will be within the range of 
£770-£1015 per annum. 


Applications, stating age, education and 
experience, should addressea to the 
industrial Relations Officer, 


WEST MIDLANDS GAS BOARD. 
6, Augustus Road, Edgbaston, Birmingham, 15 


E190 a 








SCIENTIFIC & TECHNICAL 
ADVANCES IN THE 
GAS INDUSTRY 


provide opportunities for qualified 
staff to undertake interesting and 
progressive work in the Central 
Laboratories of the South Eastern 
Gas Board. 
Vacancies exist for 

Scientific Staff 

Applicants for these vacancies 
should be qualified Chemists or 
Physicists prepared to deal with 
practical problems associated with 
the manufacture and utilisation of 
town gas and its products. 


Technicians 

Applicants for these vacancies 
should be competent craftsmen who 
have studied and obtained qualifi- 
cations in their craft and are 
willing to gain experience to enable 
them to become specialists in 
various branches of gas and fuel 
technology. 


Junior Staff 

The Board needs young men 
and women with an educational 
standard of at least ‘O” level 
G.C.E. in several subjects including 
science, who are prepared to study 
for further qualifications while 
undergoing practical training in 
the laboratories. 

Good starting salaries 

Good prospects 
Good Pension Scheme 

Apply in writing, giving age, 
full details of education, qualifi- 
cations, etc. and quoting reference 
V14/1322, to 

The Personnel Manager, 
SOUTH EASTERN GAS BOARD 
Katharine Street, Croydon. 
E6006 A 











IMPERIAL CHEMICAL INDUSTRIES LIMITED 


GRADUATE CHEMICAL AND 
MECHANICAL ENGINEERS 


The increasing application of Work Study tech- 
niques to technical problems enables Imperial Chemi- 
cal Industries Limited to offer positions to graduate 
and mechanical 
should possess good engineering qualifications and 
should not be over 30 years of age. 
selected with a view to their potential for moving to 
senior jobs in the Company. 
ceive a thorough training in the principles of Work 
Study techniques. At the end of this time, it is envisaged 
that they will continue their careers in the field of tech- 
nical management in one of the Company’s manu- 


chemical 


facturing divisions. 


The men selected will participate in the Company’s 
Pension Fund and Profit-Sharing Schemes. 
house purchase facilities will be available to married 


men. 


Men with the requisite qualifications who wish to 
learn more about these appointments should write with 
brief personal details to :— Head Office Staff Depart- 
ment (GDC), Imperial Chemical Industries Limited, 
Millbank, London, S.W.1. 


These men 


engineers. 
They will be 


They will initially re- 


Certain 


E6018 a 
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Bi S Zz have been retained to advise on the appointment o 


THE ASSISTANT WORKS MANAGER 


for 


WHESSOE LIMITED 


Candidates should be aged 25/40 with a professional qualification in Mechanical Engineering 
together with experience in the control of works personnel. 

The man appointed must have the personal qualities and potential to make him the prospective 
successor to the Works Manager of this company which is one of the foremost designers and 
builders of pressure vessels, heat exchangers, storage tanks (amongst the largest made), refinery 
units, process plants, vapour saving devices, and liquid level and control instruments for the 
petroleum, chemical, fuel and gas, and nuclear power industries. Many of its products are large 
in size, and following basic fabrication in the works are built and tested in the field at home and 
overseas. In the field of reactor pressure vessels for nuclear power, Whessoe is a world leader 


The works employees number 750, the erection department 750, and in its technical and 
administrative staff of 600, some 100 are graduates or equal. Please send brief details in confidence 
quoting reference G.2399 to W. F. Younger. 


MANAGEMENT SELECTION LIMITED, 17 Stratton Street, London, W.1. 


In no circumstances will a candidate’s identity be disclosed to our client unless he gives permission 
after a confidential interview at which he will be given full details of the appointment 


EI34 A 





PILKINGTONS 


the greatest name 
in the world of GLASS 





have vacancies NOW in the largest and best equipped glass research unit in the world 


Fundamental and applied research and pilot plant work on a scale larger than usual is being 


carried out in the following fields 
Solid state physics 
Reaction kinetics 
Heat transfer 
Thermodynamics 
X-ray techniques 
Electronics 


covering the range of products from sheet, plate and Float glass to cathode ray tubes, high voltage 


insulators and Fibreglass 


Graduates interested in this type of industria! research work are invited to write to 


Mr. W. J. R. Merren, Director of Research 


Pilkington Brothers Limited 
St. Helens, Lancashire 


E5983 a 








The World's leading inventors and manufacturers of special purpose precision machinery for 


the Tobacco Industry have opening in their London Drawing Office for 


SENIOR 
ELECTRICAL DESIGNER 


Desirable applicant should be aged 30-40, with technical qualifications at least up to H.N.C. level 
and with practical experience in the design and application of control circuits for smal! motors 
and electro-mechanical detector units. Some knowledge of electronics an advantage. 


This opportunity is permanent and progressive ; it offers immediate pensionable staff position 
with 3 weeks Annual Holiday and attractive commencing terms. Applications stating age, 
qualifications and experience should be personally addressed in confidence to G. B. Salmon, 


MOLINS MACHINE CO. LTD., Evelyn St., London, S.E.8 


E6025 a 








Motor and Control Gear Division 


DRAUGHTSMEN 


Several Draughtsmen are required at our HUYTON (Liverpool) office 
for the Design of Electrical Control Gear. Previous experience in this class 
of work preferred but not essential. Qualified Draughtsmen on either Electrical, 


or light Mechanical work are invited to apply. 


Several Electrical Draughtsmen are also required for the preparation of 
Wiring Diagrams. Positions are permanent, and the work offers excellent 
opportunities. These are staff positions qualifying for the Company's Pension 
Scheme. Full canteen facilities available. Five day week finishing 4.30 p.m 


on Fridays. Interviews will be arranged at Huyton. 


Please write for application form quoting reference S.16 to : 


Personnel Ma 


nager, 
Associated Electrical Industries (Manchester) Ltd., 


Trafford Park, Manchester, 17. 














CHIEF ENGINEER 


for the main mill of Star Paper Mills Ltd., Feniscowles, North Lancashire. 


The Company, 


situated in very attractive surroundings, operate two modern paper-making machines 
and considerable ancillary equipment, including after-coating machinery. The plant 


is managed by up-to-date practices. 
responsibilities of the appointment and will be progressive. 
generous pension scheme and a car. 


Commencing salary will be commensurate with 
Other benefits include a 
Conveyance charges and cost of removal will be met. 


The Chief Engineer will have responsibility for a staff of 100 and an essential of the 
appointment is to ensure that the equipment of the mill is in condition to operate continuous- 


ly 7 days per week, 50 weeks per year and that the cost of maintenance is economic. 


In 


addition, there is a considerable amount of development and enlargement work to be 
carried out in the foreseeable future in the main by Company labour. 


Among the desired qualifications are personal experience of the control of the mainten- 
ance of paper-making machinery, including continuous 7-day operation; personal | 
experience of the operation of planned maintenance ; first-class professional qualifications i 
are required. Applicants may be any age up to s$0—experience is the main qualification. 


Please write briefly in first instance, quoting Reference No. 825, to :— 





























ASHLEY ASSOCIATES LTD, 


PETER HOUSE, MANCHESTER 1. 
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SITUATIONS VACANT 





HENRY WIGGIN & COMPANY, LIMITED 


have a vacancy in their Sales Department for the following : 


MECHANICAL ENGINEER 


for the development of high-temperature heat-risisting nickel alloys in the 
United Kingdom and Overseas. Duties will include advice to customers on 
the selection of heat resisting alloys for the construction of all heat engineering 
equipment 

Applicants should preferably be between 27 and 35 and should hold a degree 
or equivalent qualification, and should have had some industrial experience 
in the gas turbine, automotive or general high-temperature engineering. 

Good salaries commensurate with age, qualifications and experience will be 
paid. A car will be provided. 

The Company provides excellent canteen, recreational and other welfare 
facilities, and operates generous Non-Contributory Pension and Life Assur- 
ance Schemes. 

Applications should be made in writing, giving details of education and 
experience, and should be addressed to the Personnel Manager (quot- 
ing reference 8.52), Henry Wiggin and Company, Limited, Wiggin Street, 


Applications are invited for the post of 


DIRECTOR 


of the newly formed 
DROP FORGING RESEARCH ASSOCIATION 


The Association, which will be independent, will operate at the B.1.S.R.A. 
Laboratories at Hoyle Street, Sheffield. A highly qualified scientist in sought, 
preferably with previous experience in Research Association work, who can 
build up and lead a new Research Organisation. The salary, which will be 
substantial, will be commensurate with qualifications and experience. 


Applications, which will be dealt with in strict confidence, should be sent 
with full particulars to A. L. Stuart Todd, Secretary, Drop Forging Research 
Association, 245, Grove Lane, Handsworth, Birmingham 20 


























E6038 A 











Birmingham 16. E5981 a ESO88 A 
CHIEF INSPECTOR enaneneataeesten of 
for an established medium-sized Company of precision engineers in East Lancashire. The Com . : . 
pany has expanded very rapidly the range of components processed and plans further expansion in Zurich (Switzerland) 
This key appointment carries responsibilities which will increase in the next few years. Initial 
salary will be in the range £1250/£1550 per annum plus pension scheme and annual bonus invite applications for the position of 
The Chief Inspector will be directly responsible to the General Manager for the effective opera 
tion of all inspection procedures from goods inward to final inspection. His main duty will be to CENTRIFUGAL COM PR OR 
maintain compliance with customers’ specifications and to devise, install and operate new inspec- ESS 
tion procedures 
The main requirements are an apprenticeship in a Company working to fine limits, at least APPLICATION ENGINEER 
seven years’ close technical association with production on the shop floor, not less than five years 
in an Inspection Department of which three were at supervisory level. Applicants must be ee = —_ = ; 
registered A.1.D. Inspectors with at least twelve months’ experience in this capacity. Preferred We require Experience in the design and/or application of centrifugal compressors, in the 
age 40/50 chemical and/or refrigeration industry Knowledge of foreign languages desirable 
Please write briefly in first instance, quoting Reference No. 845, to We offer After two years training at our offices in Switzerland, successful candidate will be 
responsible for Engineering Sales in the U.K 
ASHLEY ASSOCIATES LTD. Submit applications, giving full details of previous experience, references, photograph and salary 
PETER HOUSE, MANCHESTER 1. requirements to 
RETAINED TO ADVE ON THIS APPOINTMENT N 3 
The strictest confidence will be observee and no detaile of P.O. Box No. 326, 
candidates all be passed to chemis anthout candidates’ permission. Zurich 8/34, Switzerland 
All applications will be treated in confidence 
E6023 A 














RESEARCH 


MECHANIGAL ENGINEERING LABORATORIES 


A number of vacancies have arisen for graduates in the Mathematics Group of the 


Laboratories. In particular we are seeking a 


Mathematical Physicist or Applied Mathematician 


to join a small team working in the field of fluid dynamics. The successful applicant, who will 


| N preferably have research experience in some branch of fluid dynamics, will work initially on a 


INDUSTRY 


major investigation, now in progress, of certain aspects of hydrodynamic lubrication theory 


Stress Analyst or Applied Mathematician 


to undertake a wide range of investigations in stress analysis 


Engineers or Mathematicians 


ENGLISH 
ELECTRIC 








with experience in the designing and performance of gas turbines, steam turbines or diesel engines 
to join a small team now being established for developing digital computer orientated design 
procedures. This is a unique opportunity for suitably qualified engineers to become familiar 
with a tool of growing importance in engineering design 


Senior Programmer 


with at least two years’ experience of digital computer programming. The successful applicant 
will be targely engaged in technical programming but will also be expected to interest himself 
in advanced programming techniques. 


Mathematical Physicist or Applied Mathematician 

with electronic analogue computer experience, to investigate the application of large electronic 
analogue computors to mechanical engineering problems. Very extensive analogue computer 
facilities are available. 

The Mathematics Group operates a DEUCE Mk.!I digital computer installation, to which 
a Mk. lla DEUCE will be added in September 1960. DEUCE programming training will be 
given, where appropriate, to all successful applicants. Extensive hand computing facilities are 
also available within the Group. 

The appointments are permanent and pensionable and the laboratories are situated in rural 
surroundings. Welfare facilities are available and assistance will be given with initial accommo- 
dation. 

Enquiries (which will be treated in strictest confidence) should be addressed to 
TECHNICAL STAFF OFFICER, Dept. G.P.S., 


English Electric House, Strand, London, W.C.2, quoting reference E1913E. 
E6008 a 
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SITUATIONS VACANT 


SITUATIONS VACANT SITUATIONS VACANT 





The British Steel Castings Research 
Association 


require a 


SENIOR RESEARCH 
ENGINEER 


to be Head of the Engineering Section in the 
Association's modern laboratories in 
Sheffield to supervise the work of a team of 
investigators concerned with studies of 
plant and equipment used in steel foundries, 
problems relating to atmospheric pollution 
and industrial health, operational research 
in foundries and the design of castings 


Applicants should be professionally 
qualified mechanical engineers with several 
years experience, who are interested not only 
in investigational work but also in applying 
the results of such work in industry. 


The salary will be progressive and initially 
will be commensurate with age and ex- 
perience. Good superannuation scheme and 
working conditions. Applications to The 
Director, at 5, East Bank Road, Sheffield, 2 


THE DISTILLERS COMPANY LIMITED 


DESIGNERS & DRAUGHTSMEN 


The Company has vacancies for Designers 
and Draughtsmen in its Engineering 
Division in London, W.1. Candidates must 
have the Higher National Certificate in 
Mechanical or Electrical Engineering, as 
may be appropriate, and should be in the 
age range of 25/40 Non-contributory 
pension scheme and fringe benefits. Five 
day week 

Two Desig Draugh (Mechanical) 

with experience in industrial and chemical 

plant lay-out, piping schemes and pressure 
vessels 

One Design Draughtsman (Electrical) with 

experience in the layout of power and 

lighting installations in chemical factories, 
including a knowledge of flame-proof 
equipment 

One Instrument Draughtsman, with ex 

perience of instrumentation on automatic 

control installations for chemical and 
plastic plants 


Write 
STAFF MANAGER 
THE DISTILLERS COMPANY LIMITED 
21/22 BOLTON STREET 
LONDON, W.1. 








Quote Ref.: 103/60T.E. 
E5989 a E5977 a 








CIVIL 
ENGINEERING 
ASSISTANT 


who has suitable qualifications and ex- 
perience is required for planning and 
design work associated with cement works’ 
construction. This will include the design 

He will provide delivery estimates for and construction of heavy reinforced 
use in sales proposals, direct the preparation concrete foundations &c., and will provide 


PLANNING 
MANAGER 


A rapidly expanding Company engaged 
in the design, manufacture and erection 
of low temperature process plant requires 
a qualified engineer to be responsible for 
the planning activity of the Company 


and maintenance of central schedules for an opportunity to qualify for Associate 
project orders and disseminate information Membership of the Institution of Civil 
regarding shop-hour loads etc. and material Engineers if this has not already been 
purchasing activity for general planning obtained 

and budgetary purposes A good salary, commensurate with 


ability and experience, will be paid, and there 
is a staff profit sharing scheme with a 
pension fund. Excellent welfare and canteen 
facilities and very good working conditions 
Interviews by appointment only 


Applicants should have extensive experi- 
ence in engineering, manufacturing, 
construction and operations etc., with 
specific knowledge in scheduling and 
co-ordinating these activities 
Please apply to 

Chief Engineer, 
Messrs. G. & T. Earle Limited, 


Please reply to : 


Personnel Manager, 


AIR PRODUCTS (G.B.) LTD., Wilmington, 
49/50 Poland Street, Hull. 
London, W.1. “ A member of the Blue Circle Group.” 
ES993 a E5990 « 




















GRADUATE PHYSICIST 


OR 


QUALIFIED ENGINEER 


The Reed Paper Group invites applications from Graduate Physicists or Qualified Engineers 
for an appointment in the Process Section of the Group's Packaging Division Development 
Department 





Applicants, aged between 30 and 45, should have had considerable experience of printing 
machine presses. Knowledge of carton production methods, including the application of adhesives 
would be an added advantage 


Excellent conditions of service include a non-contributory pension scheme and assistance 
with house purchase 


Written applications with full details of career to date should be addressed to 
The Group Personnel! Officer, Albert E. Reed & Co. Ltd., 
Larkfield, Nr. Maidstone, Kent, quoting reference GP/QE/PDDD/9\ 


E6036 A 


ENGLISH ELECTRIC 


have a number of vacancies for Engineers, Designers, and Draughts- 
men in the General Engineering Projects Department, at their 
London Office. 


The Department is concerned with the layout, engineering and 
site construction of Power Stations (Steam, Hydro &c.), large 
factory installations such as textile mills and similar work. Respon- 
sibilities run from tender to commissioning stage, calling for frequent 
visits to the Company’s works and also sites, which may be at home 
or overseas. 


Openings exist for : 


ELECTRICAL AND CIVIL ENGINEERS 


who should be graduate members of their appropriate In- 
stitution and have previous experience of Power Station equip- 
ment, foundations, and auxiliaries. These posts call for con- 
siderable initiative and design responsibilities. 


DESIGNERS AND DRAUGHTSMEN, CIVIL 
ELECTRICAL, MECHANICAL 


These are senior posts carrying attractive salaries, and whilst 
it is expected that candidates would possess at least an H.N.C., 
strong emphasis will be placed on previous experience of the 
type of work described above, i.e. Heavy machinery foundations, 
reinforced concrete and steel structures, ducting, &c. Cable 
runs, control panel layouts, &c. Pipework, high and low 
pressure, craneage, turbine installations &c. 


Write giving full details to Dept. G.P.S., English Electric House, 
Strand, London, W.C.2. quoting reference E599T. 


E6019 a 











BRITISH IRON AND STEEL FEDERATION 





Applications are invited for the post of 


SENIOR TRANSLATOR 


in the Intelligence Department. 


Applicants (male, British nationality) should have fluent French and German, 
and a third language—Russian or Spanish—would be an advantage ; over- 
seas experience in the appropriate countries is a most desirable qualification. 
Some experience of the steel producing or consuming industries would also 
be an advantage. 

The post is a senior one and a salary in line with the responsibilities involved 
will be paid. 

Applications should be made in writing, and should be addressed to : 

The Finance and Establishment Department (T.9.) 
British Iron and Steel Federation, 
Steel House, 
Tothill Street, 
London. S.W.1. E5986 A 




















(Palmer 


AERO PRODUCTS LTD 
BTR INDUSTRIES LTD AERO DIVISION 


Owing to rapid expansion, in well-established and new fields, 
require in London (near Edgware Road Station—excellent access- 
ibility). 


PROJECT ENGINEERS (rer. pre) 


Responsible for design of FILTRATION equipment for aircraft and other high performance 
applications or for design of pipe assemblies (P.T.F.E. rubber including COUPLINGS and fittings) 
Excelicnt opportunity for a man with initiative and experience in a company which already has 
a successful record of achievement in these fields 

Qualification Engineering degree (A.M.1.Mech.E. or at least H.N.C.) 


ASSISTANT 
PROJECT ENGINEERS (rer. Par) 


Minimum qualification: —H.N.C. 


To work on: 

1. AERO ENGINE applications for rigid and flexible HYDRAULIC and PNEUMATIC pipes 
also for electrical conduit installations 

2. FLUORO CARBONS—extrusion and fabrication of fluoro carbon for FLEXIBLE PIPE 
installations. This is a new field 

3. FLUORO CARBON LININGS—technical development of LININGS for industri..! installa- 
ations requiring complete RESISTANCE TO CORROSION ; liaision with customer and 
production ; setting of standards, design authority, etc. Candidates should have design 
experience of the layout of chemical plant, oil refinery pipework, etc 


The Company offers:— 

HIGH SALARIES, commensurate with qualifications and experience. 

EXCELLENT PROSPECTS of promotion. 

ae AND TRAINING—positive encouragement with further 
studies. 

GOOD PENSION AND BENIFIT SCHEMES. 

HOLIDAYS—rising from 3 weeks after one year. 


Send full details of experience, education, age, etc., including salary earned with advertisement 
reference to Mr. P. K. Brewin, 


PALMER AERO PRODUCTS LTD., 


Herga House, Vincent Square, London, $.W.!. 





E6032 4 
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. for the 
heating 
and 
ventilating 
engineer 





AIR DUCTS AND METAL 
CONSTRUCTION FOR EVERY 
ENGINEERING REQUIREMENT 


J. GARDNER & CO. LTD 


NEW MONUMENT IRON WORKS 
KENT HOUSE LANE, 


BECKENHAM, KENT 


SYOenham 60680 (6 lines) Grams Sheetmeta!. Beckenham Kent 


Establiehed over BO years 


Prone 


Enter No. 1161 on reply card 





Ke), 10) => 


new 
process 
timer 


type 





This timer offers a wide variety of contact arrangements without internal rewiring. 
It is self-resetting, can be started by a remote switch and is of medium price. 
The IMP timer is available in two forms, flush mounting and wall mounting, 
The range includes timers to cover full scale times from 30 secs. to $ sec. settings, 
up to 24 hours with 20 mins. settings — some of these are available from stock. 
The timer is driven by a small but powerful self-starting synchronous motor 
working on 200/250v. A.C. 50 cycle supply. Contacts are rated at 2amps 
250v. A.C, Write for list 186/E 


ANERLEY WORKS, LONDON, S.E.20 
TELEPHONE: SYDENHAM 3111 


Enter No. 1162 on reply card 





LONDEX LTD. (5 LINES) 


Sept. 23, 


SITUATIONS VACANT 





ENGLISH SUBSIDIARY OF 

LARGE EUROPEAN INTER- 

NATIONAL HIGH GRADE 
STEEL COMPANY 


require 


EXPERIECED TOOL STEEL 
SALESMEN FOR’ BRITISH 
HOME MARKET 
Successful applicants will be 
expected to undergo a course of 
training on the continent. 

Reply giving full particulars to:— 
Lancaster, King, Ridgway & Co.., 
Chartered Accountants, 
Queen’s College Chambers, 
Paradise Street, 
Birmingham, 1 


EW13 A 








BABA 


TAYLOR WOODROW 
CONSTRUCTION LIMITED 
due to the development of the 


MECHANICAL INSTALLATION DEPARTMENT 


require 


ENGINEERS 


for the design of mechanical services. 


PIPING DRAUGHTSMEN 
ESTIMATORS 
INSTRUMENT ENGINEERS 


with experience of the design of instrumenta- 
tion systems and of site installation and 
calibration. 


CHEMICAL ENGINEERS 


with experience of the design and construc- 
tion of chemical plant. 


and 


SITE AGENTS 


with experience of chemical, 
heavy industrial installations 


refinery and 


These are excellent opportunities to join a 
rapidly expanding department and offer scope 
for responsibility and advancement to men of 

ability. 


Write to: 


Personnel Manager, 
345, Ruislip Road, 
Southall, Middlesex. 


E5974 a 























TRADE \ Stnedl MARK 
PAN GRINDING MILLS 





REVOLVING OR STATIONARY PANS 
PERFORATED OR SOLID BOTTOMS 
OVER OR UNDER DRIVEN 


Smedley Brothers. I'¢ 
Belper. Derbyshire. 
Telephone: Belper 12 








Enter No, 1163 on reply card 
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SITUATIONS WANTED 


1960 


ENGINEER WORKS/GENERAL MANAGER 
desires responsible position leading to Directorship. 
Wide experience. Capital to invest if necessary. 

BOX No. E3012, “ The Engineer.’ 8 





MISCELLANEOUS 











DAVIES INVESTMENTS LIMITED 
BANKERS 


(Gross assets £2,000,000), are paying 74 per cent. 
p.a. interest on deposits for the seventh year in 
succession, with 4 per cent. added annually on each 
£500 unit.—Details and Audited Balance Sheet 
from : Investment Dept. ER 
DAVIES INVESTMENTS LTD., 
DANES INN HOUSE, 265 STRAND 
LONDON, W Cc 
E178 1 





BUSINESS OPPORTUNITIES 











REMPLOY SPONSORSHIP SCHEME 


Send for details which show an attractive 
proposition to manufacturers 
Write to the 
Managing Director, 
REMPLOY LTD., 
25-28, BUCKINGHAM GATE, S.W.1, 
or telephone VICtoria 6621 (12 lines) 


E5847 o 


ELECTRONIC CONTROLS.—Smal! Laboratory 
experienced both in machine design requirements 
and electronic control methods invites enquiries from 
machinery manufacturers and design organisations 
who occassionally need these facilities. Enquiries to 
BOX No. E3014, “ The Engineer.” °o 





| BUSINESSES and PREMISES 





DRAWING OFFICE FULLY EQUIPPED 20 


Boards &c. ; West London, excellent transport, to let 
on short term lease, renewable.—BOX No. E3016, 
“ The Engineer L 





| SUB-CONTRACTING | 





KELLERING AND CAM PROFILING capacity 
up to 8ft by 6ft or 6ft diameter-—ARMYTAGE 
BROS. (KNOTTINGLEY), Ltd., The Foundry, 
Knottingley, Yorkshire (Telephone: Knottingley 
2743/4) E116 ww 





PATENTS 











THE PROPRIETOR of British Patent No. 780117, 
entitled “DEVICE FOR SEALING FLUID 
LUBRICANT IN THE HUB OF A ROTATING 
WHEEL,” offers same for license or otherwise to 
ensure practical working in Great Britain.—Inquiries 
to Singer, Stern & Carlberg, 140 S. Dearborn St., 

Chicago 3, Illinois, U.S.A E5942 





MACHINERY Etc. WANTED 

WANTED FOR CASH all types of Electrical, 
Plant, A.C. & D.C. Motors, Diesel Generating Sets, 
Transformers, Turbo-Alternators, Cables Dis- 
mantling Staff Available—ELECTRICAL PLANT 
& MACHINERY Co., 12 Hilton St., E.1. E5895 F 


| FOR SALE | 


10-CWT. PNEUMATIC 
Overhanging type with slides 











** MASSEY "’ 
HAMMER for sale 


Anvil and tup set as an angle Arranged motor 
drive 400/3/50. Automatic or single blows. Com- 
plete with anvil. Centre of tup to back 23in. Size 


of bar worked Stin. to 10in. square. Weight 124 tons 
F. J. Edwards Limited, 359, Euston Road, London, 
N.W.1, or 41, Water Street, Birmingham 3 

E6041 G 


GLEASON NO. 24 STRAIGHT BEVEL GEAR 
GENERATOR. In nearly new condition. Built 
1943. Longest cone distance 18in. F. J. Edwards 
Ltd., 359, Euston Road, London, N.W.1. EUSton 
5000 £6040 G 


“ PELS " ANGLE AND TEE CROPPER for sale. 
Double ended on turntable base. Crops angles 
Tin. by Tin. by jin. or 6in. by 6in. by gin. or 64in. by 
Motor 


64in. by jin. at right angles or on the bevel 

drive 400/3/50. All steel construction. F. J. Edwards 

Ltd.. 359, Euston Road, London, N.W.1, or 41, 

Water Street, Birmingham 3 £6039 G 
HYDRAULIC PRESSES 

$00-ton Fielding Vertical downstroke, 24in. stroke, 


42in. daylight 
200-ton Fielding, 42in. stroke, 63in. daylight. (five off) 
100-ton Fielding, 72in. stroke, 99in. daylight 
$0-ton Fielding, 24in. stroke, 48in. daylight. (two off), 
each with two Fraser Mono Pumps 
200-ton Tangye Vertical open fronted, 2lin. stroke, 
table 24ft 
80-ton Musgrave Vertical upstroke, 42in. daylight, 
platens 72in. diameter 
Fielding Horizontal, 24in 


FRED. WATKINS (ENGINEERING) LTD., 
COLEFORD, GLOS. 
*Phone Coleford 2271/5. E193 G 


stroke, bend up to 8in. 
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AUCTIONEERS & VALUERS 


Established 1850 


WHEATLEY KIRK 
PRICE & CO. 


&. L. JUDSON, F.B.1.C4., F.A.1. 

& BEDDARD, A.1.MECHLE., F.A.L.P.A 
M. &. CHEAVIN, F.A.1. 

G. EB. GIBBS, F.A.L.P.A. 


SURVEYORS, VALUERS 

and AUCTIONEERS of 

FACTORIES, PLANT and 
MACHINERY 


FIRE LOSS ASSESSORS 


9, REX PLACE, LONDON, W.1. 


23, 1960 


AUCTIONEERS & VALUERS 


HENRY BUTCHER 


AND CO. 


Auctioneers, Valuers 
and Surveyors 


Specialising 
SALE & VALUATION 


ENGINEERING & ALLIED 
WORKS 
PLANT & MACHINERY 


73, Chancery Lane, London, 
W.C.2. 


AUCTIONEERS & VALUERS 


esTasiismep 1877 


LEOPOLD 
FARMER & SONS 


conduct 
AUCTION SALES 
and 


VALUATIONS 


OF PLANT, MACHINERY AND 
INDUSTRIAL PROPERTIES 


FACTORY INVESTMENTS 
MORTGAGES ARRANGED 


46, GRESHAM STREET, 
LONDON, E.C.2. 
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AUCTIONEERS & VALUERS 


Established | 807 


FULLER, HORSEY 


SONS & CASSELL 
Specialists 
IN THE 
SALE & VALUATION 
OF 


WORKS and MANUFACTORIES 
ENGINEERING PLANT 
and MACHINERY 


10, LLOYD'S AVENUE, 
LONDON, E.C.3. 














Telephone : HYDE PARK 8844/3/6 (3 lines) HOLBORN 8411 (8 lines) Monarch S422 (8 lines) Sh enice | Telephone: ROYAL 4861 
|_ FOR SALE | JOHN FOORD 
FRED WATKINS & COMPANY F R 


(ENGINEERING) LTD. 


STEAM BOILERS.—Cochran Vertical (New) 7ft. 
and 6ft. 6in. dia., 150 Ib. w.p.; reconditioned 9ft. 
down to 3ft. dia.; Economic 4ft. to I1ft. 6in. dia., 
including new 8ft. dia., 150, 180 and 200 Ib. w.p.; 
300 reconditioned Vertical Crosstubes, all sizes 
AIR COMPRESSORS.—Two Belliss & Morcom 
2 c.f.m., 100 p.s.i., 550 h.p. motors; also 
Broomwade 500,400,300,200 and 130 c.f.m., all 
motorised ; and several others of various makes 
and capacities 

200 AIR RECEIVERS, stocked up to 9ft. dia., 100 
to 500 Ib. pressure. 

ELECTRIC MOTORS.—150 Totally Enclosed and 
Flameproof Motors up to 200 h.p 

MOBILE ROAD CRANES.—10-ton Lorain lorry- 
mounted 30ft.-70ft. extendible jib ; 84-ton Ran- 
some Diesel/Electric 21ft. jib ; 6-ton Coles Diesel 
Electric, solids ; 4-ton Coles Diesel/Electric, solids, 
1945; 3-ton Jones “Super 40” diesel, pneu- 
matics (3). 

OVERHEAD CRANES.—25-ton Girders and end 
carriages, with 60 h.p. motors, 95ft. 10in span ; 
30-ton Vaughan, 42ft. 3in. span ; 25-ton Clyde, 
21ft. 9in. span, new 1954 ; 20-ton Vaughan, 42ft 
3in. span, 6-ton auxilliary, cab control (5) ; 20-ton 
King, 42ft. 3in. span, 400/3/50 ; 10-ton Heywood, 
34ft. span, new 1953,(2); 10-ton Morris, 32ft. 10in 
span, 400/3/50; Wharton, 74-ton, 25ft. span, 
400/3/50 ; S-ton Henderson, 24ft. 7in. span, 1946 ; 
S-ton King, 29ft. 3in. span, power hoist, hand 
travel ; 5-ton Morris, 28ft. 6in. span, power hoist, 
hand travel ; 4-ton Morris, 19ft. span, 220V. d.c 
(3); majority of the above are unused 

DERRICK CRANES.—?-ton Anderson Grice, 
100ft. jib, electric; 14-ton Anderson Grice, 
hand, 40ft. jib ; 5-ton Butters Grabbing, 80ft. jib, 
electric. 

RAIL CRANES.—18-ton Brownhoist, steam, SOft. 
jib ; 10-ton Grafton, 34ft. jib, diesel conversion ; 
8-ton Wilson, steam, 35ft. jib ; 5-ton Smith, SOft 
jib (2) 

LOCOS.—Fowler diesel, 150 h.p. (2); Barclay & 
Ruston, 80/88 h.p., diesel ; Bagnall 14in. by 22in 
(two oil-fired, one coal), Peckett, steam, 7in. by 
i2in., 1941; 4 Logan Battery-operated, 24in 
gauge, 3-4-ton cap.; 3 Ruston diesel 16/20 h.p.. 
24in gauge ; also 2 miles 20 Ib. and 1200 yds. of 
25 Ib. x 24in. gauge track, Bogies, Wagons, &c 


STEELPIPING.—Large stocks including follow- 
ing : 20,000ft. Idin. galvanised “ A” ; 20,000ft. 
scaffolding ; 30,000ft. 3in. black; 15,000ft., 


each 6in., 3/16in., din., 5/16in., unused ; SOOOft., 


8in. unused ; 2000ft., 10in., 12in., 16in., seam- 
less; 200ft., 24in. by jin. welded, unused ; 
1000ft., 30in. by din. welded, unused ; 2500ft., 
27in. welded flanged ; 5O00ft., 36in., unused ; 
SOOft., 42in. by jin. riveted ; 100ft., 48in. by 


jin. welded unused ; 150ft., 60in. welded ; 20in., 
24in., 26in., 27in., 28in., bitumen lined, unused 
Full list on request. 

CAST IRON PIPES.—Large stocks all sizes up to 
24in. flanged and s.s., including 150 by 18ft 
lengths, 6in. Stanton class “B” Spigot and 
Socket, unused. Immediate delivery 

VALV ES.—Exceptiona! Surplus Ministry Lot. New 
Stainless Acid Cocks and Valves, over 5 , imme- 
diate delivery, below makers’ prices. Large stock 
all sizes, Parallel Slide Sluices, Gunmetal, Reducing 
and Check Valves. List on request. 

STORAGE TANKS.—300 cylindrical and rectangu- 
lar, up to 12,000 gallons, for oil and petrol, also 
sectional stee! and cast iron up to 50,000 gallons 

MACHINE TOOLS.—Heenan & Froude Dynamo- 
meters, 1500 + maximum, 18in. Dial Indicator 
(three) Scriven Plate Bending Rolls, 14ft. by jin. ; 

y Bending Rolls, 7ft. by 4in. ; Herbert Miller, 
6lin. by 15Sin. table ; Pels Punch and Shears, jin. 
capacity ; nine new 2 cwt. and | cwt. Pneumatic 
Hammers ; Bonn Hydraulic Tube Bender up to 
20ft. by 4in. bore ; Berry Guillotine capacity 4ft. 
by lin. ; Sedgwick 6ft. by ¢in. Folding Machine ; 
Rushworth Guillotines, 6ft. by 4in., Bliss 70-ton 


power press. 
SLING ENGINEERING WORKS 
Phone: Coleford 2271/2. E106 o 








VALUERS AND 
ASSESSORS 


OF WORKS, FACTORIES 
ENGINEERING PLANT 
AND MACHINERY 


56, VICTORIA STREET, 
LONDON, S.W.1. 
VICTORIA 2002/3/4 
Established Over a Century 


| FOR SALE | 














CRAIG & DONALD Deep Gap Guillotine Shearing 
Machine, motorised for 440/3/50 supply, capacity 
14ft. by din., with automatic hold-down and 
adjustable gauges, complete with three spare sets 
of blades, weight approximately I! tons 

BRADLEY & CRAVEN Press Brake, motorised for 
400/440/3/50 supply, maximum pressure approxi- 
mately 65 tons, forming capacity 10ft. by 125.W.G 
over die opening of jin. or 8ft. by din. over die 
opening of I }in., tee slotted bed, length of bed and 
ram 120}in., width of bed Sin., weight approxi- 
mately 84tons 

NEW STOELTING Motorised Plate Bending Roller, 
for 400/440/3/50 supply, top roller housing swings 
down for withdrawal of cylinders, capacity 
10ft. by @in., diameter of top roller 9.9/16in., 
bottom rollers 7.11/16in., weight approximately 


91 cw 

TWO NEW LEN 100/320, Open Fronted Inclinable 
Power Presses, motorised for 400/440/3/50 supply, 
pressure exerted 100 tons, depth of throat 12jin., 
adjustment of stroke 13/16in. to Sjin., table 23jin 
by 35m in., hole in table 13{in. diameter, weight 
approximately 147 cwt. 


RHODES 6B, Upright Open Gap Super-Press, 
motorised for 400/440/3/50 supply, pressure 
exerted 90 tons, depth of gap 1i2in., opening 


through back 18in., bed 34in. by 20}in., stroke 
3in., weight approximately 135 cwt 

HAMILTON No. 425, Double Sided Double Crank 
Power Press, motorised for 400/3/50 supply, 
pressure exerted approximately 100 tons, stroke 
Sin., between uprights 42jin., bed 42in. by 32in., 
hole in bed 33in. by 20jin., weight approximately 


8 tons 
PELS Double Geared All-Steel Double Ended Angle 
and Tee Iron Cropping Machine, motorised for 
400/3/50 supply, on turntable base for positioning 
in any direction, crops angles 7in. by 7in. by 2in 
or 6in. by 6in. by jin., tees 64in. by 64in. by Zin., 
on the square and on the bevel, weight approxi- 
mately 105 cwt. 
Photographs of the above are available. 
Very favourable Hire Purchase terms can be obtained. 
MACHINE TOOLS, NEW AND USFD, 
Of Every Description. Attractive s 


F. J. EDWARDS LTD. 


359-361, EUSTON ROAD, LONDON, N.W.1 
Telephone : EUSton 5000. Telex 24264 


And at 
LANSDOWNE HOUSE, 41, WATER STREET, 
BIRMINGHAM, 3 
Telephone : Central 7606-8 £207 o 





By Order o the 


Vehicles motor w.D 
cycles earth moving 


and lifting equipment 


September 27-30 


trailers ; 


by Coles, Hyster, Lorain, 


mounted) ; dumpers ; 


and Pitt ; 
generators 5° 6-50 K.V.A 
plant trailers) by A.B. 


Morris “ Minors *’) 


turret, centre and multi-tool lathes ; 
and rifling machines 


Location 


First Avenue House, High Holborn, London, 





Secretary of State for Wer 


GOVERNMENT SURPLUS STORES 


SALES BY AUCTION 


Ruddington, Notts 


Approximately 2000 motor vehicles ; 
motor cycles etc. including 
Ruston Bucyrus (“ 10" and “ 
angledozers and bull dozers by Caterpillar (D6, D7 and D8) ; 
Morris and Wayne 
ditchers by Barber Greene ; 
by Aveling Barford, Greens and Wallis Steevens ; 
vayancer and Coventry Climax (diesel) ; 
trailer mounted fire pumps ; 

(some 230 volts) ; 
; Bedford, Diamond “ T 
(self propelled and trailer mounted) 100-2500 galls ; 
and estate cars (including 120 Ford “ Anglias,” ‘ 
55 Land Rovers 
other types of load carriers and dual purpose vehicles (some fitted with diesel 
engines) and $10 solo and combination motor cycles by Ariel, B.S.A., James 
Matchless, Norton, Triumph, etc 


October 19 Miscellaneous stores Northern Command BARTLE & SON (Dept 
Ordnance Sub-Depot L), 50-52 Merrion Street 
Barlow, Nr. Selby, Yorks. Leeds, 2. (Tel.: 20898) 
October 25 Machine tools and W.D. Storage Depot, J. H. NORRIS & SON, 
miscellaneous stores. Byley, Nr iddiewich, (Dept. L), 9%, Albert 
Cheshire (Sale at Cheet- Square, Manchester 2 
ham Town Hall, Man- (Tel.: Blackfriars 8373) 
chester 8) 

October 28 Miscellaneous stores. Returned Stores Group, FENN, WRIGHT & CO. 
Reed Hall, Colchester, (Dept. L), 146 High 
Essex Street, Colchester, Essex 

(Tel.: 73171) 
Application for catalogues, available 14 days prior to date of sale should be made only to the 


auctioneers shown above (price of catalogue Is. Od. P.O. only) 


SALE BY TENDER 


Radial and pedestal drills ; centreless, internal, plain, cylindrical and surface grinders ; capstan 
horizontal, vertical and production millers ; 


W.D. Storage Depot, Harrogate Road, Yeadon, Nr 

Tenders must be submitted by 17th October, 1960 

Application for Tender Forms should be made to War Office, Directorate of Disposals (D.3A) 
wc 


Auctioneers 
WALKER, WALTON & 
HANSON (Dept L), 
Byard Lane, Bridlesmith 

Gate, Nottingham 

(Tel. : $4272) 


Main Location 
Storage Depot, 


earth moving plant ; mobile cranes 

29 excavators by Priestman (“ Wolf") ; 
19 RB”) ; Wayne (model * 40") ; 27 tractors, 
mobile cranes 
(some diesel and/or lorry 
21 road rollers (24-64 tons) 
forklift trucks by Con 
concrete mixers (diesel) by Stothert 
snow ploughs ; lorry mounted diesel 
tractors (some with low-loading 
‘and E.R.F. mobile tankers 
312 Saloons, limousines 
*“ Prefects " and 
and many 


Populars, 


utilities ; tippers ; coaches 


gear hobbing 


Leeds 


i 
Biigs 














[ron sux | 


MOBILE LIFTING SERVICE. Lump Sum or 
Hire Rate quoted for any lifting work by Lorry- 
Mounted or Crawler Cranes, any size, any area. 
MOBILE LIFTING SERVICES LTD., A member of 
the TARMAC Group, Rotherham 78481 E187 mw 


HYDRAULIC PRESSES 
HYDRAULIC PUMPS 
Hydraulic Accumulators, Valves, Fittings, New 
and Second-hand. Complete installations. 

All kinds of Hydraulic Equipment in Stock. 
THOMPSON AND SON (MILLWALL), LTD., 
Cuba Street, Millwall, London, E.14. 

East 1844/5 Elita 


“BARCRO” BOOK HOLDER MODEL 
REDUCING & ENLARGING CAMERA to take 
books and drawings up to 40in. by 30in. and make 
enlargements up to the original size pe with 
extensive dark room uipment.—For further 


particulars apply Borough i "s Office, Muni- 
cipal Buildings, Halifax Road ed! 
- G 











| FoR SALE | 


HYDRAULIC PRESSES OF ALL TYPES 





This week's selection 
3300-ton Twenty Daylight Sheet of Board Press, 
platens 12ft 6in. by 4ft. 6in. with self-contained 
Pumping Unit 
2000-ton Free Forging Press, bed 8ft. by 8f\. 6in. 
1000-ton Vertical Extrusion Press with self 
contained Pumping Unit. 


REED BROTHERS (ENGINEERING) LTD 
Replant Works, 
Woolwich Industrial Estate, 
London, §.E.18 
Tel.: Woolwich 7611 (6 lines) 


£5937 o 
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Newest in the International line — 


118 








(80 SERIES) 


NEW ENGINE. Great lugging (225 Ib. ft. torque) ability. Full-fiow lubrica- 
New power, new features — plus many work-proven International tion. 3-point fan drive. 
NEW ALL-WEATHER STARTING at turn of key. Regular equipment. 
Economical 12-volt system. 
principles! The NEW BTD-8 is cleanly styled, easy to operate NEW TRANSMISSION. Extra mesh with 30° spiral bevel gears. Cushioned 
power flow with flexible coupling. 
NEW STEERING STRENGTH. Proved Internationa! single-coil multi-plate 


‘ ‘ ‘ , 
and backed by International's enviable reputation in the ‘smaller Gatehes ali Shab Gustetnnt chekeeed metal tetethen tectnan 
He , NEW TRACK COMPONENTS THROUGHOUT, plus exclusive International 
crawler field (over 10,000 British-built crawler tractors are in : 3-point track suspension. 


NEW OPERATOR COMFORT. Flush deck. Adjustable seat. Contoured 
steering levers. Single centralised gear shift 


operation in over 50 countries). The NEW 60 h.p. BTD-8 is 


















specifically designed to give you more power, more weight, 


off on the tougher jobs. See your International -- i ' - 
} “4 RNATIONAL 





together with the downright durability that pays 
Construction Equipment dealer now for 
specifications and full details of hire-purchase 
facilities ...and be among the first to 


profit from the NEW BTD-8! 









CONSTRUCTION EQUIPMENT DEALERS IN GT BRITAIN AND N. IRELAND 


JAMES BOWEN & SONS LTD 


EDINBURGH, GLASGOW AND ABERDEEN 


R. CRIPPS & CO LTD 


NOTTINGHAM, MANCHESTER AND SHILDON 


SAVILLE (TRACTORS) LTD 


LONDON, STRATFORD-ON-AVON, CARDIFF AND BELFAST 


WESTERN CONTRACTORS SERVICES LTD 


BRISTOL, EXETER AND SALISBURY 
International consceuction cauipment 


THE FINEST ON TYRES AND TRACKS 
INTERNATIONAL HARVESTER COMPANY OF GREAT BRITAIN LIMITED - HARVESTER HOUSE - 259 CITY ROAD~- LONDON EC1 


Enter No. 1181 on reply card 























PAGe 


Aeraspray Associated, Ltd 119 
Airscrew Co., & Jicwood, Ltd...120 
Albright & Wilson (Mfg.), Ltd 2 
Allen, E. & Co., Ltd 60 
Anderton Springs, Ltd 83 
Armstrong Stevens & Son, Ltd. 36 
Associated Electrical Industries, 
Ltd 106 Cover vi 
Autometric Pumps, Ltd 6 
Automotive Products, Ltd 4 


B.R.C. Engineering Co....Cover v 
B.T.R. Industries, Lid 26 
Baldwin Instrument Co., Ltd 87 


Barnet Metal Co., Ltd 69 
Barron, W. S. & Son, Ltd 36 
Bates Textiles (Manchester), 
Lid 98 
Beresford, J. & Son, Ltd 35 
Blackhawk, Ltd 70 
Boddis (Old Hill), Ltd 96 
Booth, Joseph & Bros. 10 
Bostock & Bramley, Ltd 16 
Boulton, Wm., & Co., Ltd 59 


Brackett, F. W. & Co., Lid 25 
Bristol Siddeley Engines, Lid 76 


British Constructional Steel- 
work Association Cover i 
British Oxygen Gases, Lid 11 
British Paints, Ltd 84 
British Railways 46 


British Stearn Specialties, Ltd... 69 


Bronx Engineering Co., Lid 105 
Brown, David, Corporation 
(Sales), Ltd 

Brownlie & Murray, Ltd 15 
Budenberg Gauge Co., Ltd 68 
Butcher, Henry & Co 117 
Butterfield, W. P., Ltd 50 
Butters Bros., Ltd 6l 
C.A.V., Ltd 53 
C.T. (London), Ltd 107 
Caird & Rayner, Lid 86 


THE ENGINEER | Sept. 23, 1960 


INDEX TO ADVERTISERS 


PAGE 
Carter, B. & F. & Co., Lid. 96 
Centrax Power Units, Ltd. + 
Chesterfield Tube Co., Ltd......107 


Clark, G. & Sons (Hull), Ltd. 24 


Clyde Crane & Booth, Lid 10 
Clyde Crane & Engineering Co. 10 
Colt Ventilation, Ltd 21 
Coltman, Walter W. & Co 


(Boilers), Lid 70 
Cowlishaw, Walker & Co., Ltd. 80 
Crane, Ltd 26 
Craven Bros 

Ltd 
Craven 

Ltd 
Crofts (Engineers), Ltd 44 
Crompton Parkinson, Ltd 34 
Cross Manufacturing Co 

(1938), Ltd 98 
Crossley-Premier Engines, Ltd.. 56 


Crane Division, 


Bros. (Manchester), 


Denbro Group 71 
Dillon's University Bookshop 
iil 


td 
Distington Engineering Co.., 
Lid 


92 

Drum Engineering Co., Ltd 46 

Edwards, F. J., Ltd 3 
Electrical Power Engineering 

Co. (B'ham), Ltd 83 

Electromagnets, Ltd 5! 

Electronic Engineering 83 


Elliston, Evans & Jackson, Ltd. 22 
English Electric Co., Ltd...Cover ii 
English Steel Castings Corpora- 
tion, Ltd 13 
Export Packing Service, Ltd 86 


Falk Stadelmann & Co., Lid 75 
Farmer, Leopold & Sons 117 
Fenter, Ltd Si 
Ferranti, Ltd 78 
Filton, Ltd 96 
Fleming & Ferguson, Ltd 80 


PAGE 


Fluidrive Engineering Co., Lid. 38 
Follsain-Wyciiffe Foundries, 


Ltd. .. 6 
Foode, John & Co 117 
Ford Motor Co., Ltd 3 
Forster, T. S. & Sons, Lid 67 
Foster Wheeler, Lid 98 
Fuller, Horsey, Sons & Cassell!.117 
Gardner, J. & Co., Lid 116 
General Descaling Co., Ltd 88 
General Electric &o , Ltd...102, 103 
Gloucester Foundry, Ltd 18 
Goodwin, R. & Sons (Engin- 

eers), Ltd 72 
Goodyear Tyre & Rubber Co 

(Great Britain), Ltd 64 
Gosheron, John & Co., Lid 100 


Hackbridge & Hewittic Electric 


Co., Ltd 72 
Hal! & Hall, Lid OR 
Harland & Wolff, Lid 79 
Harvey, G. A. & Co. (London) 

Ltd 43 
Hattersley (Ormskirk), Lid 18 
Hawker Siddeley Brush Tur- 

bines, Lid 
Higgs Motors, Ltd 47 
Hingley, N. & Sons (Nether- 

ton), Ltd 95 
Holmes, W. C. & Co., Ltd 97 
Hopkinsons, Ltd 6 


Huntingdon Rubber Co., Ltd... 48 
Hydraulics & Pneumatics, Lid.. 30 


Imperial Aluminium Co., Lid... 85 
Imperial Chemical Industries, 
{ 


74 

Ince Forge Co., Lid 72 
International Harvester Co., of 

Great Britain, Ltd 118 

Kearns, H. W. & Co., Ltd $2 


Pact 

Kempe's Engineers Year 
Book . eee iit 
Klinger, R., Led 42 
Krupp, Fried 41 

Lancashire Dynamo Electronic 
Products, Ltd 45 
Lang Pneumatic, Ltd 16 


Langley Forge Co., Lid 91 
Ley’s Malleable Castings Co 
Lid 101 
Lockheed Precision Products, 
Ltd 


77 
Lockwood & Carlisle, Lid 96 
Lodge-Cottrell, Ltd 64 
Londex, Ltd 116 
London Pressed Hinge Co 
Ltd i9 
M.G.K. Engineering Co., Ltd. 95 
Machinery Installations, Ltd 9 
Mannesmann-Meer A.G 55 
Marsden, S. & Son, Ltd 22 
Marshal! Fleming & Co., Lid... 86 
Mather & Piatt, Lid $i 
Mechans, Ltd 27 
Metalastik, Lid 29 
Metropolitan Construction 
Co., Ltd 70 
Midland Bank, Lid 7 
Midland Heating & Ventila- 
tion Co., Lid 14 
Midland Pneumatic, Lid 83 
Millers Rings, Lid 20 
Modern Whee! Drive, Lid 19 
Mond Nickel Co., Lid 65 
National Boiler & General 
Insurance Co., Lid 69 
Newalls Insulation Co., Lid 87 
Newbury Diesel Co., Lid 22 
Nicol & Andrew, Ltd 46 
Normand Electrical Co., Lid 63 
Norris Bros., Ltd 96 
Norton, T. & Co., Ltd 1s 


Pace 


Oddie, Bradbury & Cull Lid....107 
Opperman Gears, Ltd 12 


Osborn, 8. & Co., Lid 44 
Palnut Co., Lid 6% 
Parker, F., Lid 67 


Parmiter Hope & Sugden, Lid. 8&2 
Peglers, Lid 31 
Pickavant, J. W. & Co., Lid 1s 
Pioneer Oilsealing & Moulding 


Co., Lid 108 
Pool, J. & F., Lid sO 
Positive Lock Washer Co., Lid. 48 


Powell Duffryn Modulair, Lid.. 94 


Power-Gas Corporation, Lid 9 
Power Peroleum Co., Lid 89 
Precision Rubbers, Lid 63 
Press Equipment, Ltd 22 


Priestman Bros., Ltd . 


Pulsometer Engineering Co 

Ltd 63 
Quasi-Arc, Lid 104 
Rawiplug Co., Ltd 6 
Rhodes, Gill & Co., Lid $1 
Saunders Valve Co., Lid sy 


Schieldrop & Co., Lid 90 
Scott, Hugh J., & Co. (Belfast) 


Ltd 35 
Shaw, J., & Sons (Salford), Ltd. 22 
Simon Engineering (Midlands), 

Lid 94 
Simon, H., Lid 19 
Simon Handling Engineers, 

Lid 2 
Sinex Engineering Co., Lid 67 
Slick Brands, Ltd 35 
Small, W. H., Lid 72 
Smediey Bros., Lid 116 


Smith, T. & Sons (Rodiey), Lid. 73 
Solicitors Law Stationery 
Society, Ltd 25 
Sones, W. L. & Son 48 
Spencer & Sons (Market Har 
borough), Lid 20 


Pact 




























Spirax-Sarco, Lid 
Standard Piston Ring & En 

gineering Co., Lid 
Stee! Co. of Wales, Ltd 
Steels Engineering & installa 

tion, Lid 
Strachan & Henshaw, Lid 
Sugden, T., Lid 
Sulzer Bros. (London), Lid 
Superwelds (Lewisham), Lid 


Tabular Summary Of Civil En 
ginecring Contracts 
Taylor, F., & Son (Manchester) 
Lid ‘ 
Taylor Industrial Clutches 
Taylor Woodrow (Arcon), Lid 
Twiflex Couplings, Lid 
Tyseley Foundry, Lid 


United Flexible Metailic 


Tubing Co., Ltd 


Vickers-Armstrongs (Engin 


cers), Lid 


Ward, Thos. W., Lid 
Warne Wright & Rowiand, Ltd 
Wellington Tube Works, Lid 


Wells, A.C. & Co., Lid 
Wellworthy, Lid 
West Ham Testing Labora 


tory 
West Yorkshire Foundries, Ltd 
Wharton Crane & Hoist Co., 

Lid 5 
Wheatley Kirk, Price & Co 
Wiley, J. & Sons, Lid 
Wright, Bindley & Gell, Lid 


Youngs (Lifting Appliances) 
4 


Ltd 





AERASPRAY 


TRADE MARK 





The Plant shewn, for Motor Car Badges and other motifs, 
is the most recent of ary orders for this important 
e 


customer. 


The planning of t 


complete installation was 


undertaken by Aeraspray and we designed, manufactured 
and installed all the equipment including De Luxe Type 


Water Washed Spray 
ment, the Slat Type Conveyor and the Infra Re 


AERASPRAY ASSOC. LD. Makers of Spray Guns, Single & Two Stage Air Compressors, Conveyors, Spray Booths, 
Head Offices & Works, Nechells, Birmingham, 7. Phones: EASt 1671-4 etc. 82 Victoria St., London, $.W.1. Phones: ABBey 5095-6. Also at Glasgow, Manchester, etc. 


ths and other Sprayin 


Equip- 
Drying 


Oven with hood : no other organization in Britain is able 
to offer the same facilities. The high standards set by our 
client resulted previously in a very big percentage of 
rejects which has now been almost entirely eliminated. 
They say :—‘* Of all the large sums spent by us in exten- 
sions and re-equipment over the past three years, we feel 
the cost of this installation to be the money best spent "’. 


New Catalogue Giadly sent on Request. 
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Infra Red Drying Piants 












STEADY 





























Air volumes up to 2,000 C.F.M. Air pressures up to 33” s.w.g. 
Available in 7 diameters and 3 widths. Can be arranged for direct or 
belt drive. Welded mild steel construction for casing and impellers. 
Special construction, e.g., stainless steel or aluminium or 2-stage units 
can be supplied. 


Please write for details to: 


THE AIRSCREW COMPANY & JICWOOD LIMITED 
WEYBRIDGE ° SURREY * TEL : WEYBRIDGE 2242/7 


» 
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as she blows! 


AIRSCREW Low Volume Medium Pressure 
BLOWERS are ideally suited for supplying air to 
oil and gas burners in industrial furnaces. The 
constant flow of air produced by these fans ensures 
the steady combustion and close temperature 


control so necessary for successful firing. 


Extremely versatile in use, Airscrew LVMP 
Blowers are intended for duties requiring air 
pressures up to 33 ins. s.w.g., where the volume 
required is under 2,000 c.f.m. Their 21 sizes 
cover practically every combination of 


volume and pressure. 


* 
AITSCrew 
Pro VOLUME MEDIUM PRESSURE LIELIZE® 








for oil and gas firing 


Special fittings and materials are incorporated when 
these Fans are used for gas boosting and in forced 
ventilation systems. 


Manufacturers of all types of Axial Flow, Centrifugal, 


Aircraft and Cooling Tower Fans. 
wPs-—95s 
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TZZLZIIDIAL 


here is a man cutting costs 
and solving his guard problems with 


Weldmesh 


Regd. Trade Mark 


























Cut it to the shape you want— 
it holds together because it is welded together 


Weldmesh is a registered trade mark and is supplied direct to users by the sole manufacturers 


THE B.R.C. ENGINEERING COMPANY, STAFFORD 


London, Birmingham, Bristol, Leeds, Leicester, Liverpool, Manchester, Newcastle, Cardiff, Glasgow, Dublin, Belfast, 
Bulawayo, Calcutta, Johannesburg, Singapore, Vancouver. Export Sales: 54 Grosvenor Street, London W.! 





Mow 987 
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Electrodes 
worthy of the welder 












i 





Bee 


SEND FOR 
YOUR COPY 
TODAY 


This new edition of the Pocket 
Electrode Guide provides full tech- 
nical information on the complete 
range of AEI electrodes. There are 
over 50 pages of useful facts and 


figures. May we send you a copy? 


Transformer Division 
Heating and Welding Department 


TRAFFORD PARK + MANCHESTER 17 


Associated Electrical Industries Limited 


L 'P902 
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